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g (54) Title: NOVEL 2-OXO-HETEROCYCLIC COMPOUNDS AND THE PHARMACEUTICAL COMPOSITIONS COMPRIS- 
^ ING THE SAME 

(57) Abstract: The present invention is related to new 2-oxo -cyclic compound the process for preparing them and a pharmaceutical 
composition comprising the same. The present invention provides a pharmaceutical composition for preventing and treating the 
inflammatory disease comprising the pain or inflammation caused by rheumatic disease, for example, rheumatoid arthritis, spondy- 
loarthopathies, gout, osteoarthritis, systemic lupus erythematosus and juvenile arthritis, and inflammatory syndrome for example, 
from myositis, gingivitis, synovitis, ankylosing spondylitis, burstitis, burns and scar, inflammatory Crohn's disease, Types I diabetes, 
therefore, it can be used as the therapeutics for treating and preventing inflammatory diseases. 
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NOVEL 2-OXO-HETEROCYCLIC COMPOUNDS AND THE PHARMACEUTICAL 
COMPOSITIONS COMPRISING THE SAME 

5 Technical Field 

The present invention relates to novel 2-oxo-heterocyclic compounds as a potent 
anti-inflammatory agent and the pharmaceutical compositions comprising the same. 

Background Art 

10 The inflammation caused by mechanical scars or various infection of bacteria et 

al is a normal response of human body associated with an edema, a pain etc. Generally, 
the syndrome of arthritic inflammation occurs temporally however, it causes to long- 
term and eventual deformity if it is progressed to be severe. The arthritic disease can be 
classified into several diseases according to the respective disease such as rheumatoid 

1 5 arthritis (RA), rheumatic inflammation related disease etc. Among them, in particular, 
arthritic inflammation is the most frequently occurred and chronic disease characterized 
in the inflammatory change at the synovial membrane of the inner layer of articular 
capsule, which may progress to effect on all the joints of human body and become 
worse to be a disabled person. A progressive arthritic disease such as rheumatic arthritis 

20 gives rise to joint obstacle such as a joint aberrance and acampsia, which often results in 
severe physical disorder caused by the absence of effective treatment and continuous 
aggravation of the disease. 

It has been known that osteoarthritis (OA) correlates with complex and multi- 
factors, however, most important f actor among them is the inflammation o f synovial 

25 fluid. The injury of synovial fluid may promotes the dissociation of proteoglycan (PG) 
as a result of the interaction between synovial cells and cartilage cells. The activated 
synovial cells reproduce numerous factors which may induce the loss of articular 
cartilage, for example, interleukin-1, tumor necrosis factor (TNF-alpha) and 
prostaglandins. The direct injury of cartilage cells further accelerates the reproduction of 

30 matrix metalloprotease (MMP) activating enzymes such as collagenase, stromelysin and 
gelatinase and various inflammatory mediators. Wherever the function of joint cartilage 
reduces, it gives rise to occurring OA diseases. The decrease of PGs at OA joint tissue 
reduces the resilence of cartilage, which endows cartilage cell, subcartilaginous 
osteocyte and synovial cell with a mechanical stress. 

35 Both of OA and rheumatic arthritis (RA) are representative diseases destructing 

joint cartilage and being characterized in topical erosion of cartilage surface. For 
example, it has been reported that the introduction of radio-labeled sulfuric acid salt into 
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the femoral joint cartilage of OA patients is significantly decreased compared with that 
of control group, which indicates that the dissociating rate of cartilage in OA patient is 
increased (Mankin et al., J. Bone Joint Surg., 52A, pp424-434, 1970). 

Four types of proteinase, i.e., serine, cystein, aspartic acid and metalloprotease 
5 exist in mammalian cell. The metalloprotease, one of the proteinase, has been reported 
to be an important factor for the extra-cellular substrate hydrolyzing action of joint 
cartilage in OA and RA patients and further the increased activity of collagenase and 
stromelysin has been found in the cartilage of OA patient, of which activity is closely 
interrelated with the severity of OA or RA disease (Mankin et al., Arthritis Rheum., 21, 
10 pp761-766, (1978); Woessner et al., Arthritis Rheum., 26, pp63-68, (1983) and Ibid, 27, 
pp305-312, (1984)). Agrekanase has been also found in OA and RA patient recently and 
it shows metalloprotease enzyme similar activity and provides with the specific 
fragmented product of proteoglycans (Lohmander L. S. et al., Arthrits Rheum., 36, 
ppl214-1222, 1993), 

15 TNF (Tumor Necrosis Factor), a cytokine bound to cells, is processed from 

36kD precursor type to 17kD activated or thereof. It has been found that TNF is a first 
controlling factor of acute phase response similar to the phenomenon occurred during 
inflammation, fever, acute infection and shock in human and animal, therefore the 
excess reproduction of TNF could be a cause of death. At present, it has been reported 

20 that the prevention of TNF reproduction could treat various diseases together with 
autoimmune disease such as rheumatoid arthritis (RA), insulin-independent diabetes and 
Crohn's disease (Lohmander L. S. et al., Arthritis Rheum., 36, ppl214-1222, 1993; 
Macdonald T. et al., Clin. Exp. Immunol, 81, p301, 1990). 

Accordingly, the reproduction inhibitors of TNF have potentially therapeutic 

25 importance in the treatment of inflammatory diseases. Recently, matrix metalloprotease 
as well as other metalloproteases known to be as TNF-C (Tumor Necrosis Factor- 
Convertase, can be transformed from inactivated form thereof into activated form 
thereof (Gearing et al., Nature, 370, p555 1994), therefore the inhibiting either the 
transformation of MPs or the release of activated TNF-alpha from the cell thereby may 

30 be an important mechanism in the treatment of inflammatory diseases. 

Since the overproduction of TNF is a distinguished phenomenon in lots of 
diseases having characteristic of the tissue lysis mediated by MMP, the inhibitor of both 
MMP and TNF has favorable advantage in the treatment of specific inflammatory 
diseases correlated with both mechanism. 

35 PCT WO 92/213260 Al discloses N-carboxyalkylpeptidyl compounds useful as 

an enzyme inhibitor of hydroxamates and carboxylates matrix MMP; PCT WO 
90/05716 Al and PCT WO 92/13831 Al disclose an hydroxamate matrix collagenase 
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inhibitor; PCT WO 94/2446 Al discloses natural amino acid derivatives useful as an 
MMP inhibitor; PCT WO 95/9841 Al discloses hydroxamate derivatives useful as a 
cytokine inhibitor; GB A 2,268, 934 and PCT WO 94/24140 Al disclose a hydroxamate 
inhibitor of MMP inhibiting TNF reproduction, the disclosure of which cited documents 
5 are incorporated herein by reference. 

To treat RA or OA disease, conventional drugs for example, steroids such as 
cortisone and other ACTH (adrenocorticotrophic hormone); NSAID (Non-steroidal 
anti-inflammatory drug) such as aspirin, piroxicam, indomethacin etc; gold agents 

10 such as aurothioglucose, gold sodium thiomalate an auranofin etc; anti-rheumatic 
drug such as chloroquinone, D-penicillamine etc; gout inhibitors such as colchicines; 
and immuno-suppressing agents such as cyclophosphamide, azathioprine, 
methotrexate, levamisole etc have been prescribed till now. However, the treatment 
with conventional drugs has not provided with satisfactory efficacy and has various 

15 adverse effects, which limits the usage of conventional drugs. 

For example, anti-inflammatory drugs such as asprin or butazolin have been 
used to alleviate the syndrome of OA and RAs, however, the consistent 
administration of the drugs is difficult because of their adverse effects, for example, 
i.e., severe stomach irritation resulting in gastritis, stomach ulcer etc. 

20 Accordingly, there have been studied and investigated to develop new 

satisfactory anti-rheumatic agents which can solve the problems of conventional 
drugs, in particular, which can improve anti-inflammatory efficacy and provide with 
safe long-term administration without adverse action till now. 

Present inventors extensively investigated to find new compounds showing 

25 strong inhibiting activity for the reproduction of NO and TNF-alpha, finally found 
new 2-oxo-heterocyclic compounds showing potent inhibition effects on the 
reproduction of NO and TNF-alpha, and completed present invention. 

30 SUMMARY OF THE INVENTION 

The present invention provides a novel 2-oxo-heterocyclic compound and the 
pharmacologically acceptable salt thereof showing strong inhibiting activity for the 
reproduction of NO and TNF-alpha . 

35 

The present invention also provides a pharmaceutical composition comprising a 
novel 2-oxo-heterocyclic compound and the pharmacologically acceptable salt thereof 
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as an active ingredient in an effective amount to treat and prevent inflammation diseases. 

The present invention also provides a use of novel 2-oxo-heterocyclic compound 
and the pharmacologically acceptable salt thereof for the preparation of pharmaceutical 
5 composition to treat and prevent inflammatory diseases. 



Disclosure of the invention 

10 Thus, the present invention provides a novel compound represented by the 

following general formula (I), and the pharmaceutical^ acceptable salt: 

^(CH 2 )p 



(I) 



H 

V>or H2N ^D; 



25 




15 wherein 



X is a hydroxyl group, -NHOH, -NHOCH 2 Ph, ^ or 

— (CH 2 ) F — { -4 f-Y— f-M 

A is an hydrogen, Al group or > — / (A2), 

Al is a lower alkyl, lower alkenyl, lower alkynyl, lower allyl group having CI to 

C5 carbon atoms, a heterocyclic group or aromatic aryl group, preferably, the group 

20 selected from thiopenyl group, naphtyl group, pyrrolyl group, furyl group and biphenyl 

group, wherein Y is a lower alkyl group, lower alkoxy group, nitro, halogen, amine, 

acetamide, carbonamide or sulfonamide group, M is a lower alkyl group or phenyl 

group substituted with R\ of which R' is a hydrogen, lower alkyl or lower alkoxy group, 

m and r is independently an integer of 1 to 5 respectively in A2 residue; 



p is an integer of 0, 1 or 2; 
n is an integer of 1 to 5; 

dotted line (=) means single bond or double bond. 
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In preferred embodiment, the present invention also provides the compounds 
represented by following general formula (II), the pharmaceutical^ acceptable salt or 
5 the isomer thereof: 



N /> H 2 N— <\ /) 

X is a hydroxyl group, -NHOH, -NHOCH 2 Ph, ^ or ; 
Y is a lower alkyl group, lower alkoxy group, nitro, halogen, amine, acetamide, 
carbonamide or sulfonamide group; 

M is a lower alkyl group or phenyl group substituted with R\ of which R' is a 
1 5 hydrogen, lower alkyl or lower alkoxy group; 





10 



wherein 




m and r is independently an integer of 1 to 5 respectively; 
n is an integer of 1 to 5; 

dotted line (^means single bond or double bond. 



20 



The preferred compounds of general formula (II) is one selected from the group 



consisting of; 

341-(2,4-Dimethoxybenzyl)-2-oxo-2,5-dihydro-lH-pyrrol-3-yl]-N- 



25 



hydroxypropionamide, 

3-(l-benzyl-2-oxo-2,5-dihydro-lH-pyiTol-3-yl)-N-hydroxy-propionamide, 

N-hydroxy-3 <2-oxo- 1 -phenethy^ 
N-hydroxy-3-[2-oxo-l -(3-pte 



propionamide, 

N-hydroxy-342-oxo- 1 -(4-phenyl^ 
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propionamide, 

N-hydroxy-3-[l-(2-methyl-ben^^ 
propionamide, 

N-hydroxy-3-[l-(3-methyl-bei^ 
propionamide, 

N-hydroxy-3-[l-(4-methyl-be 
propionamide, 

N-hydroxy-3-[l-(2-methoxy-benz 
propionamide, 

N4iydroxy-3-[l-(3Hmetto^ 
propionamide, 

N-hydroxy-34H4-methox 
propionamide, 

3_[ i -(4-bromo-benzyl>2-oxo-2,5-dihydro- lH-pyrrol-3-yl]-N-hydroxy- 
propionamide, 

3-[l-(4-chloro-benzyl)-2-oxo^^ 
propionamide, 

3 _ [ i _(4-benzyloxy-benzyl)-2-oxo-2,5 -dihydro- 1 H-pyrrol-3 -yl] -N-hydroxy- 
propionamide, 

N-hydroxy-3-[l-(4-nitro^ 
propionamide, 

3.[l_(2 3 4-dimethoxy-benzyl)~2-oxo-2 5 5-dihydro-lH-pyrrol-3-yl]-propionic acid, 

3-(l -benzyl-2-oxo-2,5-dihydro- lH-pyrrol-3-yl)-propionic acid, 

N-{4-[3<2-hydioxyc^ 
phenyl} -benzamide, 

N-hydroxy-3 - {2-oxo- 1 -[4-(toluene-4-sulfonylamino)-benzyl]-2,5-dihydro- 1 H- 
pyrrol-3 -yl} -propionamide, 

2-(l-benzyl-2-oxo-2 5 5-dihydro-lH-pyrrol-3-yl)-N-hydroxy-acetamide, 

2-[l-(2,4-dimethoxy-benzyl)-2-oxo-2,5-d^ 
acetamide, 

N-hydroxy-2-(2-oxo-l-phenethyl-2,5-dihydro-lH-pyrrol-3-yl)- acetamide, 
N-hydroxy-242-oxo-l-(4-phenyl-butyl)-2,5-dihydro-lH-pyrrol-3-yl]- acetamide, 
2-[ 1 -(4-benzyloxy-benzyl)-2-oxo 
acetamide, 

2-(l-beiizyl-2-oxo-pyrrolidin-3-yl)-N-hydroxy-acetamide 5 
2-[l-(2,4-dimethoxy-benzyl)-2-oxo-py^^ 
N-hydroxy-2-(2-oxo- 1 -phenethyl-pyrrolidin-3-yl)- acetamide, 
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3-{l-[2-(2-fluoro-phen^^ 
hydroxy-propionamide, 

3-{l-[2-(3-fluoro-phenyl)-e^ 
hydroxy-propionamide, 

3-{l-[2-(4-fluoro-pheny^ 
hydroxy-propionamide, 

N-hydroxy-3-{l-[2-(2-nitro-pte 
propionamide, 

N-hydroxy-3-{H2-(3-nitro^ 
propionamide, 

N4iydroxy-3-{l-[2-(4-nit^ 
propionamide, 

3-{l-[2-(2-bromo-phenyl)-etliyl]-2-oxo-2,5-dihydro-lH-pytTol-^ 

hydroxy-propionamide, 

3_{l.[2-(4-bromo-phenyl)-ethyl]-2-oxo-2 ? 5-dihydro-lH-pyrrol^ 

hydroxy-propionamide, 

N-hydroxy-3- { 1 -[2-(2-mefo^ 
yl} -propionamide, 

N-hydxoxy-3- { 1 -[2-(3-methoxy-phenyl)-ethyl]-2-oxo-2 ? 5-dihydro^ 

yl} -propionamide, 

N-hydroxy-3- { 1 -[2-(4-methoxy^^ 
yl} -propionamide, 

N-hydroxy-3-[2-oxo-l -(2 : p-tolyl-ethyl)-2 5 5-dihydro- lH-pyrrol-3-yl]- 

propionamide, 

N-hydroxy-3-{l-[3-(4-methoxy-phen^ 

3-yl} -propionamide, 

N-hydroxy-3-[2-oxo-l-(3-o-tolyl-propyl)-2,5-dihy(ko-m-pyrrol-3-yl]- 

propionamide, 

N-hyckoxy-3-[2-oxo-l-(3-m-tolyl-propyl)-2,5-dihydro-lH-pyrrol-3-yl]- 
propionamide, 

N-hydroxy-3- { 1 -[3-(4-isopropyl-phenyl)-propyl]-2-oxo-2,5-dihydro- lH-pytrol- 

3 -yl] -propionamide, 

3 - { i -[3 -(4-bromo-phenyl)-propyl]-2-oxo-2,5-dihydro-lH-pyrrol-3-yl]-N- 

hydroxy-propionamide, 

3-{143-(4-chloro-phenyl)-propyl]-2-oxo-2,5-dihydro-lH-pyrrol-3-yl]-N- 

hydroxy-propionamide, 

N-hydroxy-3-{l-[3-(4-methoxy-phen^ 
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N-hydroxy-3- { 1 -[3 <2-methoxy-phenyl^ 
3 -yl] -propionamide, 

N4iydroxy-3-{l-[3-(3-methoxy-phenyty^^ 
5 3-yl]-propionamide. 



10 



In preferred embodiment, the present invention also provides the compounds 
represented by following general formula (III), the pharmaceutically acceptable salt or 
the isomer thereof: 



Jn 



T 

R (III) 



wherein 



X is a hydroxyl group, -NHOH, -NHOCH 2 Ph, 




15 R is a lower alkyl, lower alkenyl, lower alkynyl, lower allyl group having CI to 

C5 carbon atoms, a heterocyclic group or aromatic aryl group, preferably, the group 
selected from thiopenyl group, naphtyl group, pyrrolyl group, furyl group and biphenyl 
group; 

n is an integer of 1 to 5; 
20 dotted line (=) means single bond or double bond. 



The preferred compounds of general formula (III) is one selected from the group 

consisting of; 

N-hydroxy-3-(l-naphthalene-2-ylmeth^^ 

25 propionamide, 

N-hydroxy-3-(l-methyl^ 

3<l-allyl-2-oxo-2,5-dihydro-lH-pyrrol-3-yl)-N-hydroxy-propionamide, 
N-hydroxy-3-[ 1 -(2-naphthalene- 1 -yl-ethyl)-2-oxo-2,5-dihydro- lH-pyrrol-3-yl]- 
propionamide, 
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N-hydroxy-3-[H2-naph^ 
propionamide, 

N-hy<koxy-3-[2-oxo-l-(2-1taopte 
propionamide, 

5 3-[l-(3-biphenyl-4-yl-propyl)-2-oxo-2,5-dft^^ 
propionamide, 

N4iydxoxy-3 ^ 1<3 -naphthal^ 
yl] -propionamide. 

10 In preferred embodiment, the present invention also provides the compounds 

represented by following general formula (IV), the pharmaceutically acceptable salt or 
the isomer thereof: 



15 




(IV) 



wherein 



H 

— N. 



H 
-N 



X is a hydroxyl group, -NHOH, -NHOCH 2 Ph, Vi> or H * N vJ* ; 

Y is a lower alkyl group, lower alkoxy group, nitro, halogen, amine, acetamide, 
carbonamide or sulfonamide group; 
20 M is a lower alkyl group or phenyl group substituted with R% of which R' is a 

hydrogen, lower alkyl or lower alkoxy group; 

m and r is independently an integer of 1 to 5 respectively; 

n is an integer of 1 to 5; 

dotted line (~) means single bond or double bond. 

25 



The preferred compounds of general formula (IV) is one selected from the group 
consisting of; 
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3-[l-(2,4-Dmethoxybe^ 
hydroxypropionamide, 

N-hydroxy-3-(l-benzyl-2-oxo-l,2,5,6^^ acid 5 

N-hydroxy-3-[l-(4-nitro-b^ 
propionamide, 

3-(l -benzyl-2-oxo-l 5 2 ? 5 ? 6-tetrahydro-pyridm-3-yl)-N-hydroxy propionamide, 
N-hydroxy-3-[2-oxo-l-(4-phenyl-bu^ 
propionamide, 

N-hydroxy-3-(2-oxo- 1 -phenethyl- 1 ,2,5 ? 6-tetrahydro-pyridin-3-yl)-propionamide 3 
3-[l-(2,4-dimethoxybe^ 

acid, 

3-( 1 -benzyl-2-oxo- 1 ,2,5 ,6-tetrahydro-pyridin-3 -yl)-propionic acid, 
3 - [ 1 -(4-nitro-benzyl)-2-oxo- 1 ,2,5 ,6-tetrahydro-pyridin-3 -yl)-propionic acid, 
3-[2-oxo-l-(3-phenyl-propyl)-l ? 2,5 ? 6-tetrahydro-pyridin-3-yl)-propionic acid, 
3-[2-oxo-l-(4-phenyl-butyl)-l,2,5,6-tetrahydro-pyridin"3-yl)-p acid, 
3-(2-oxo-l-phenethyl-l,2,5 5 6-tetrahydro-pyridin-3-yl)-propionic acid, 
3-(l-benzyl-2-oxo-l,2,5,64efr^ 
propionamide, 

N-(2-amino-phenyl)-3 -( 1 -benzyl-2-oxo- 1,2,5 ,6-tetrahydro-pyridin-3 -yl)- 
propionamide, 

N-(2-amino-phenyl)-3 -[ 1 -(2-methyl-benzyl)-2-oxo- 1 ,2,5 ,6-tetrahydro-pyridin-3- 
yl)-propionamide, 

N-(2-amino-phenyl)-3 -[ 1 -(2-methyl-benzyl)-2-oxo- 1 ,2,5,6-tetrahydro-pyridin-3- 
yl)-propionamide, 

N-benzyloxy-3-(2-oxo-l-phenethyl-l,2,5,6-tetrahydro-pyridin-3-yl)- 

propionamide, 

3-[l-(4-acetylamino-benzyl)-2-ox 
propionamide, 

N-4-[5-(2-hydroxycarbamoyl-ethyl)-6-oxo-3 ? 6-dihydro~2-pyri 
phenyl-benzamide, 

N-hydroxy-3-[l-(4-dimethyls^ 
pyridin-3 -yl] -propionamide, 

N-hydroxy-3-2-oxo- 1 -[4-(toluene-4-sulfonylamino)-benzyl- 1 ,2,5 5 6-tetrahydro- 
pyridin-3 -yl] -propionamide, 

3-[ 1 -(4-acetylamino-benzyl)-2-oxo-l ,2,5 ,6-tetrahydro-pyridin-3-yl]-propionic 

acid, 

3-[ 1 -(4-benzoylamino-benzyl)-2-oxo- 1 ,2,5 ,6-tetrahydro-pyridin-3 -yl] -propionic 
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acid, 

3-2-oxo-l-[4-(toluene-4-suifonylam^ 

pyridin-3-yl]-propionic acid, 

N-hydroxy-3 -(2-oxo- 1 -phenethyl-piperidine-3 -yl)-propionamide, 

2-[ l -(2,4-dimethoxy-benzyl)-2-oxo- 1 ,2,5 ? 6-tetrahydro-pyridin-3-yl]-N-hydroxy- 

acetamide, 

2-(l-benzyl-2-oxo-l,2,5,6-tetrahydro-py^ 

N4iy(koxy-2-[l-(4-nito^ 
hydroxy-acetamide, 

N-hydroxy-2-[2-oxo-l-(3-phenyl-propy 
hydroxy-acetamide, 

N4iydroxy-2-[2-oxo-l-(4-phenyl-^^^ 

hydroxy-acetamide, 

[ 1 -(2,4-dimethoxy-benzyl)-2-oxo- 1 ,2, 5 ,6-tetrahydro-pyridin-3-yl] -acetic acid, 
(l-benzyl-2-oxo-l,2,5,6-tetrahydro-pyridin-3-yl)-acetic acid, 
(2-oxo- 1-phenethyl-l ,2,5,6-tetrahydro-pyridin-3-yl)-acetic acid, 
[2-oxo- 1 -(3-phenyl-propyl)- 1 ,2,5 ,6-tetrahydro-pyridin-3 -yl)-acetic acid, 
[2-oxo - 1 -(4-phenyl-butyl)- 1 ,2,5 ,6-tetrahydro-pyridin-3 -yl)-acetic acid, 
2-[l-(2,4-dimethoxy-benzyl)-2-oxo-piperidine-3-yl]-N-hydroxy-acetamide, 

(2-oxo- 1 -phenethyl-piperidine-3-yl)-acetic acid, 
[2-oxo- 1 -(3 -phenyl-propyl)-piperidine-3 -yl]-acetic acid, 
4-[l-(4-methoxy-benzyl)-2-oxo^ 

butylamide, 

4-(l-phenethyl-2-oxo-l,2,5,6-tetxal^ 

N-hydroxy-4-[2-oxo-l-(3-phenyl-propyl)-l,2,5,6-tetrahydro-pyridiii-3-yl]- 

butylamide, 

N-hyckoxy-4-[2-oxo-l-(3-phenyl^ 

butylamide. 

In preferred embodiment, the present invention also provides the compounds 
represented by following general formula (V), the pharmaceutical^ acceptable salt or 
the isomer thereof: 
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(V) 



wherein 




X is a hydroxyl group, -NHOH, -NHOCH 2 Ph, or ; 

5 R is a lower alkyl, lower alkenyl, lower alkynyl, lower allyl group having CI to C5 
carbon atoms, a heterocyclic group or aromatic aryl group, preferably, the group 
selected from thiopenyl group, naphtyl group, pyrrolyl group, furyl group and biphenyl 
group; 

n is an integer of 1 to 5; 
10 dotted line (=) means single bond or double bond. 

The preferred compounds of general formula (V) is one selected from the group 
consisting of; 

3-(2-oxo- l,2,5,6-tetrahydro-pyridin-3-yl)-propionic acid, 
15 N-Benzyloxy-3-(2-oxo-l,2,5,6^etrahydro-pyridin--3-yl)-propionamide, 

3.(l_Allyl-2-oxo-l,2 ? 5 5 6~tetrahydro-pyridin-3-yl)-N-hydroxy>-propionamide ? 
N-hydroxy-3-(l-methyl-2-oxo-l J 2,5,64etrahydro-pyridin-3-yl)-propionamide, 
N-hydroxy-3-[ 1 -(naphthalene-2-yl-methyl)-2-oxo- 1 ,2,5 ,6-tefr ahydro-pyridm-3 -yl] - 
propionamide, 

20 N-hydroxy-3-[2-oxo- l-(2-thiophen~2-yl-ethyl)- 1 ,2,5,6-tetrahydro-pyridin-3-yl]- 
propionamide. 

It is another object of the present invention to provide the pharmaceutical 
composition comprising an efficient amount of the compound represented by general 
25 formula (I) to (V) or the pharmaceutical^ acceptable salt thereof as an active ingredient 
in amount effective to alleviate or treat pain diseases or inflammatory diseases together 
with pharrnaceutically acceptable carriers or diluents. 



The inventive compounds represented by general formula (I) to (V) can be 
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transformed into their pharmaceutically acceptable salt and solvates by the conventional 
method well known in the art. For the salts, acid-addition salt thereof formed by a 
pharmaceutically acceptable free acid thereof is useful and can be prepared by the 
conventional method. For example, after dissolving the compound in the excess 
5 amount of acid solution, the salts are precipitated by the water-miscible organic solvent 
such as methanol, ethanol, acetone or acetonitrile to prepare acid addition salt thereof 
and further the mixture of equivalent amount of compound and diluted acid with water 
or alcohol such as glycol monomethylether, can be heated and subsequently dried by 
evaporation or filtrated under reduced pressure to obtain dried salt form thereof. 

10 

As a free acid of above-described method, organic acid or inorganic acid can be used. 
For example, organic acid such as methansulfonic acid, p-toluensulfonic acid, acetic 
acid, trifluoroacetic acid, citric acid, maleic acid, succinic acid, oxalic acid, benzoic acid, 
lactic acid, glycolic acid, gluconic acid, galacturonic acid, glutamic acid, glutaric acid, 
15 glucuronic acid, aspartic acid, ascorbic acid, carbonylic acid, vanillic acid, hydroiodic 
acid and the like, and inorganic acid such as hydrochloric acid, phosphoric acid, sulfuric 
acid, nitric acid, tartaric acid and the like can be used herein. 

Further, the pharmaceutically acceptable metal salt form of inventive compounds may 
20 be p repared b y u sing b ase. T he a lkali m etal o r alkali-earth m etal sa It t hereof c an b e 
prepared by the conventional method, for example, after dissolving the compound in the 
excess amount of alkali metal hydroxide or alkali-earth metal hydroxide solution, the 
insoluble salts are filtered and remaining filtrate is subjected to evaporation and drying 
to obtain the metal salt thereof. As a metal salt of the present invention, sodium, 
25 potassium or calcium salt are pharmaceutically suitable and the corresponding silver salt 
can be prepared by reacting alkali metal salt or alkali-earth metal salt with suitable 
silver salt such as silver nitrate. 

The pharmaceutically acceptable salt of the compound represented by general 
30 formula (I) to (V) comprise all the acidic or basic salt, which may be presented at the 
compounds, if it does not indicated specifically herein. For example, the 
pharmaceutically acceptable salt of the present invention comprise the salt of hydroxyl 
group such as the sodium, calcium and potassium salt thereof; the salt of amino group 
such as the hydrogen bromide salt, sulfuric acid salt, hydrogen sulfuric acid salt, 
35 phosphate salt, hydrogen phosphate salt, dihydrophosphate salt, acetate salt, succinate 
■ salt, citrate salt, tartarate salt, lactate salt, mandelate salt, methanesulfonate(mesylate) 
salt and ^-toluenesulfonate (tosylate) salt etc, which can be prepared by the 
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conventional method well known in the art. 

There may exist in the form of optically different diastereomers since the compounds 
represented by general formula (I) to (V) have unsymmetrical centers, accordingly, the 
5 compounds of the present invention comprise all the optically active isomers, R or S 
stereoisomers and the mixtures thereof. Present invention also comprises all the uses of 
racemic mixture, more than one optically active isomer or the mixtures thereof as well 
as all the preparation or isolation method of the diastereomer well known in the art. 

10 The compounds of the invention of formula (I) to (V) may be chemically synthesized 
by the methods explained by following reaction schemes hereinafter, which are merely 
exemplary and in no way limit the invention. The reaction schemes show the steps for 
preparing the representative compounds of the present invention, and other compounds 
also may be produced by the following steps with appropriate modifications of reagents 

15 and starting materials, which are envisaged by those skilled in the art. 
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GENERAL SYNTHETIC PROCEDURES 

Scheme 1 

H2 N- A l -Br o m 0 -3 -hut en e 

Hunig base 
MeCN 

a 

Grubb's (I) Cat. 

5 As depicted in above Scheme 1, the scheme explains the process for preparing 

hydroxamic acid compound (e) consisting of 4 steps; 

At the 1 st step, compound (a) is reacted with l-bromo-3-butene under organic 
solvent in the presence of Hunig base to synthesize compound (b). In this step, an 
organic solvent such as acetonitrile, dichloromethane etc is preferable and 

10 diethylisopropylamine can be used as a Hunig base in the amount of 2 to 3 
equivalents to the compound (a). It is preferable the reaction is performed at the 
temperature ranging from 0°Cto room temperature (RT). 

At the 2 nd step, the compound (b) obtained in step 1 is reacted with mono acid in 
the presence of l-[3-(dimethylamino)propyl]-3-ethylcarbodiimide(EDC) under an 

15 organic solvent to synthesize the compound (c). In this step, an organic solvent such 
as dichloromethane, THF etc are preferable and the mono acid such as 2-methylene- 
pentandionic acis-5-methyl ester in the amount of 1 to 1.2 equivalents to the 
compound (b) is preferable. It is preferable the reaction is performed at the 
temperature ranging from 0°C to RT. 

20 At the 3 rd step, the compound (c) obtained in step 2 is converted into the 

compound (d) in the presence of Grubb's (I) catalyst such as Ruthenium catalyst 
under organic solvent. In this step, it is preferable to use the catalyst in the amount of 
0.02 to 0.1 equivalents to the compound (c) at the temperature ranging from 0°C to 
RT. 

25 At the 4 th step, the compound (d) obtained in step 3 is reacted with amine salt to 

synthesize hydroxamic acid compound (e) in case that X is NHOH in general formula 
I compounds. In this step, it is preferable to use potassium hydroxamide (KONH 2 ) in 
the amount of 2 to 3 equivalents to the compound (d) at the temperature ranging from 
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0°C toRT. 
Scheme 2 




(CH 2 )n 



As depicted in the above Scheme 2, the ester compounds (d) is reacted with 
hydroxide metal salt under the organic solvent such as THF to synthesize the 
carboxylic acid (f). In the reaction, it is preferable to use LiOH in the amount of 2 to 
3 equivalents to the compound (d) at the temperature ranging from 0°C to RT. 

10 

Scheme 3 




As depicted in the above Scheme 3, the carboxylic acid compound (f) obtained 
in Scheme 2 is reacted with benzyloxyamme(BnONH 2 ), pyridylamine or 
diaminobenzene in the presence of l-[3-(dimethylamino)propyl]-3-ethylcarbodiimide 
(EDC) under organic solvent to synthesize the amide compounds of which X is 
20 benzyloxyamine(BnONH 2 ) 5 pyridylamine or diaminobenzene group. In the reaction, 
it is preferable to use benzyloxyamine(BnONH 2 ), pyridylamine or diaminobenzene in 
the amount of 1 to 1.5 equivalents to the compound (f) at the temperature ranging 
from0°C toRT. 
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Scheme 4 




5 

As shown in the above Scheme 4, the hydroxamide compound (j) and carboxylic 
acid compound (k) are prepared by following procedure from the ester compounds 
(d): 

At the 1 st step, the compound (d) prepared from Scheme 2 is reacted with zinc 
10 dust under organic solvent to synthesize the compound (h). hi this step, it is 
preferable to use the zinc in the amount of 2 to 5 equivalents of the compound (h). 

At the 2 nd step, the compound (h) obtained in step 1 is reacted with (AcO) 2 0, 
PhCOCl, MsCl or TsCl to synthesize the compound (i). In the reaction, it is preferable 
to use (AcO) 2 0, PhCOCl, MsCl or TsCl in the amount of 1 to 3 equivalents to the 
15 compound (h). 

At the 3 rd step, the compound (i) obtained in step 2 is reacted with amine salt 
under the organic solvent such as methanol to produce the hydroxamide compound 
(j), i.e., the general formula I compound wherein X is NHOH where the amine salt is 
preferably used in the amount of 2 to 3 equivalents to the compound (i), or with 
20 hydroxide metal salt such as LiOH under the organic solvent such as THF to produce 
the carboxylic acid compound (k), i.e., the general formula I compound wherein X is 
OH where the metal salt is preferably used in the amount of 2 to 3 equivalents to the 
compound (i). 
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Scheme 5 




(CH 2 )n 



As shown in Scheme 5, the 1,2,5,6-dihydropyridine compound (d) is reduced to 
10 the piperidine compound (1) by reacting with palladium-carbon (Pd/C) under alcohol 
solvent in the amount of 0.1 to 0.2 equivalents of compound (d) and furthermore the 
piperidine compound (1) is reacted with KONH 2 in MeOH to synthesize the 
compound (m). In the reaction, it is preferable to use the amine salt in the amount of 
2 to 3 equivalents to the compound (m) at the temperature ranging from 0°C to RT. 

15 

Scheme 6 




20 
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As shown in Scheme 6, the benzyl compound (d) is reacted with trifluoroacetic 
acid(TFA) in the presence of the amount of 1 to 1.5 equivalent of the compound (d) to 
produce the compound (1). The compound (1) is further reacted with 
hexamethyldisilylazide sodium (NaHMDS) in THF solvent and subsequently reacted 
5 with R-X (R: ally, methyl etc, X: halogen atom) to produce the compound (m). In this 
reaction, it is preferable to use the NaHMDS in the amount of 1 to 1 .5 equivalents to the 
compound (1). 

Scheme 7 

10 . 




Hunig base, 

CH 2 C1 2 ae (b) 



As shown in Scheme 7, the compound (b) as a starting material is prepared by 
following procedure: At the 1 st step, the compound (z) which can be procure by 
15 conventional market or chemical company is reacted with Wittig reagent under the 
organic solvent such as dichloromethane to synthesize to the compound (aa). In this 
step, it is preferable to use the Wittig reagent in the amount of 1.5 to 2 equivalents of 
the compound (z) at the temperature ranging from 60 to 70 °C . 

At the 2 nd step, the compound (aa) obtained in step 1 is reacted with Pd/C under 
20 H 2 atmosphere in the amount of 0.1 to 0.2 equivalents of the compound (aa) under 
ethyl alcohol solvent to synthesize the compound (ab). 



At t he 3 rd s tep, t he c ompound ( ab) o btained i n s tep 2 i s r eacted with 1 ithium 
aluminum hydride (LAH) under the organic solvent such as THF to produce the 
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compound (ac) at 0 °C. 

At the 4 th step, the compound (ac) is subsequently reacted with p- 
toluenesulfonylchloride in the presence of diisopropylethylamine or 4- 
(dimethylamino) pyridine in the amount of 0.1 to 0.2 equivalents of the compound 
5 (aa) under ethyl alcohol solvent to synthesize the compound (ab). 

At the 5 th step, both of allyl amine and Hunig base (diisopropylethylamine) are 
added to the compound (ad) dissolved in acetonitrile, mixed and stirred for six hours 
at 80 °C to produce the compound (ae), one of the compound (b). 
The present invention also provides a pharmaceutical composition comprising an 
10 efficient amount of the compound represented by general formula (I) to (V) or the 
pharmaceutically acceptable salt thereof as an active ingredient in amount effective to 
treat or prevent inflammatory diseases together with pharmaceutically acceptable 
carriers or. 

15 

The compound of formula ( I ) to (V) according to the present invention can be 
provided as a pharmaceutical composition containing pharmaceutically acceptable 
carriers, adjuvants or diluents. For example, the compounds of the present invention can 
be dissolved in oils, propylene glycol or other solvents, which are commonly used to 
20 produce an injection. Suitable examples of the carriers include physiological saline, 
polyethylene glycol, ethanol, vegetable oils, isopropyl myristate, etc., but are not limited 
to them. For topical administration, the compounds of the present invention can be 
formulated in the form of ointments and creams. 

25 The pharmaceutical compositions comprising the compound of the present invention 
can be treat and prevent the inflammatory disease comprising the pain or inflammation 
caused by rheumatic disease, for example, rheumatoid arthritis, spondyloarthopathies, 
gout, osteoarthritis, systemic lupus erythematosus and juvenile arthritis, and 
inflammatory syndrome for example, from myositis, gingivitis, synovitis, ankylosing 

30 spondylitis, burstitis, burns and scar, inflammatory Crohn's disease, Types I diabetes. 

The compound of the present invention has potent anti-inflammatory activity, 
and the pharmaceutical composition of the present invention thus may be employed 
35 to treat or prevent the inflammatory disease comprising the pain or inflammation 
caused by rheumatic disease and inflammatory syndrome. 
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The present invention also provides a method of preventing or treating the 
inflammatory disease comprising the pain or inflammation caused by rheumatic 
disease and inflammatory syndrome which comprises administering compound 
selected from the group consisting of compounds of formula ( I ) to (V) or 
5 pharmaceutical acceptable salts thereof in need of such prevention or treatment a 
therapeutically effective amount of the salt or a pharmaceutically acceptable hydrate 
thereof as an anti-inflammatory agent. 

10 

The present invention also provides a use of the compounds as an active ingredient in 
medicines for treating or preventing the inflammatory disease comprising the pain or 
inflammation caused by rheumatic disease and inflammatory syndrome. 

15 

Hereinafter, the following formulation methods and excipients are merely exemplary 
and in no way limit the invention. 

The compounds of the present invention in pharmaceutical dosage forms may be 
20 used in the form of their pharmaceutically acceptable salts, and also may be used alone 
or in appropriate association, as well as in combination with other pharmaceutically 
active compounds. 

The compounds of the present invention may be formulated into preparations for 
25 injections by dissolving, suspending, or emulsifying them in aqueous solvents such as 
normal saline, 5% Dextrose, or non-aqueous solvent such as vegetable oil, synthetic 
aliphatic acid glycerides, esters of higher aliphatic acids or propylene glycol. The 
formulation may include conventional additives such as solubilizers, isotonic agents, 
suspending agents, emulsifying agents, stabilizers and preservatives. 

30 

The desirable dose of the inventive compounds varies depending on the condition 
and the weight of the subject, severity, drug form, route and period of administration, 
and may be chosen by those skilled in the art. However, in order to obtain desirable 
effects, it is generally recommended to administer at the amount ranging 0.0001 - 100 
35 mg/kg, preferably 0.001 - 100 mg/kg by weight/day of the inventive compounds of the 
present invention. The dose may be administered in single or divided into several times 
per day. In terms of composition, the compounds should be present between 0.0001 to 
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10% by weight, preferably 0.0001 to 1% by weight based on the total weight of the 
composition. 

The pharmaceutical composition of present invention can be administered to a 
5 subject animal such as mammals (rat, mouse, domestic animals or human) via various 
routes. All modes of administration are contemplated, for example, administration can 
be made orally, rectally or by intravenous, intramuscular, subcutaneous, intrathecal, 
epidural or intracerebro ventricular injection. 

10 The present invention is more specifically explained by the following examples. 
However, it should be understood that the present invention is not limited to these 
examples in any manner. 

BEST MODE FOR CARRING OUT THE INVENTION 

15 It will be apparent to those skilled in the art that various modifications and 

variations can be made in the compositions, use and preparations of the present 
invention without departing from the spirit or scope of the invention. 

The present invention is more specifically explained by the following examples. 
20 However, it should be understood that the present invention is not limited to these 
examples in any manner. 

EXAMPLES 

The following Reference Example, Examples and Experimental Examples are 
25 intended to further illustrate the present invention without limiting its scope. 

Example 1. Preparation of 3-[l-(2,4-Dimethoxybenzyl)-2-oxo-2 ? 5-dihydro-lH- 
pyrrol-3-yl]-N-hydroxypropionamide(le) 



o 




Step 1. Preparation of allvl-(2.4-dimethoxvbenzvnamine (lb) 
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0.32 ml of allylbromide (3.66 mmol) and 0.7 ml of diisopropyl ethylamine (3.99 
mmol) were added to the reaction solution containing 500 mg of 2, 4- 
dimethoxybenzylamine (3.33 mmol) dissolved in methylene chloride with stirring and 
the solution was left alone at room temperature. After the reaction mixture was 
5 neutralized with 10% NaOH solution, the mixture was extracted with chloroform, 
washed with saturated NaCl solution, dried over MgS0 4 , filtered, and concentrated in 
vacuo. The resulting compound was purified with Silica gel column chromatography 
with a solvent mixture mixed with methanol and chloroform (1:9) as an eluant to give 
276 mg of allyl-(2 ? 4-dimethoxybenzyl)amine (lb) (yield : 40%). 

10 

^-NMR (300 MHz, CDC1 3 ) 5 7.12 (d, J= 8.1 Hz, 1H), 6.44-6.39 (m, 2H), 
5.99-5.86 (m, 1H), 5.21-5.09 (m, 2H), 3.79 (d, J= 6.0 Hz, 6H), 3.74 (s, 2H), 3.23 (d, J= 
6.0 Hz, 2H) 

15 Step 2. Preparation of 4-rallvl-(2,4-dimethoxv-benzvlVcarbamovl1-pent-4-enoic acid 
methyl ester (lc) 

253 mg of 2-methylene-pentane dionate-5-methyl ester (1.6 mmol), 331 mg of [3- 
(dimethylamino)propyl]-3-ethylcarbodiimide (1.73 mmol) and 48 mg of 4- 

20 (dimethylamino)pyridine (0.39 mmol) were added to 0.5 M of reaction solution 
dissolving the compound (lb) prepared by above step 1 in methylene chloride and the 
mixture was stirred for 10 hrs at room temperature. After the resulting mixture was 
washed with 5% HC1 solution (10 ml), the mixture was extracted with ethylacetate, 
washed with saturated NaCl. And then the extracts were washed with saturated 10 ml of 

25 NaHC0 3 solution and NaCl solution to separate into an organic layer and water layer. 
The organic layer was dried over anhydrous MgSC>4 5 filtered and concentrated in vacuo. 
The resultant was purified by Silica gel column chromatography with a solvent mixture 
mixed with EtOAc and hexanes (1:2) as an eluant to give 324 mg of 4-[allyl-(2,4- 
dimethoxy-benzyl)-carbamoyl]-pent-4-enoic acid methyl ester (lc) (yield : 70%). 

30 

X H-NMR (300 MHz, CDC1 3 ) 5 7.14 (s, 1H), 6.44 (d, 2H), 5.72 (s 3 1H), 5.12 (s, 
4H), 4.56-4.81 (m 2H), 3.91-3.83 (m, 2H), 3.78 (d, J= 5.3 Hz, 6H), 3.65 (d, J= 1.4 Hz, 
3H), 2.63 (t, J= 5.7 Hz, 2H), 2.54 (t, J= 5.4 Hz, 2H) 

35 Step 3. Preparation of 3-ri-r2,4-dimethoxvbenzvlV2-oxo-2,5 -dihvdro-lH-pyrrol-3-vn- 
propionic acid methyl ester (Id) 

324 mg of the compound (lc) (0.933 mmol) prepared by the above Step 2 was 



WO 2004/101523 



PCT/KR2004/001169 



24 

added to the catalyst solution containing 74mg of ruthenium (0.09 mmol) dissolved in 
93 ml of CH 2 C1 2 . Then the mixture was stirred for 24 hrs at room temperature, filtered 
and concentrated in vacuo. The resultant was purified by Silica gel column 
chromatography with a solvent mixture mixed with EtOAc and hexanes (1:1) as an 
5 eluant to give 268 mg of 3 -[l-(2 ? 4-dimethoxybenzyl)-2-oxo-2 ? 5-dihydro-lH-pyrole-3- 
yl]-propionic acid methyl ester (Id) (yield : 90%). 

l H-NMR (300 MHz, CDC1 3 ) 5 7.11 (d, J= 9.0 Hz, 1H) 5 6.61(brt, ,1H), 6.43(s, 
1H), 6.40 (d, J= 2.7 Hz, 1H), 4.56 (s, 2H), 3.78(d, J= 5.4 Hz, 9H), 3.65(s, 2H), 2.61(s, 
10 4H) 

Ste p 4. Preparation of 3-ri-r2,4-dimethoxv-benzvlV2-oxo-2,5-dihvdr o-lH-nvrrol--3-vll-- 
N-hvdroxv-propionamide fie) 

15 lOOmg of compound (d) prepared by the above Step 3 was dissolved in methanol 

solution (0.313 mmol) and then 1.7 M methanolic suspension solution containing 
NH 2 OK (0.27 ml, 0.47 mmol) was added thereto at 0° C and the resulting mixture was 
stirred for 4 hrs at room temperature. The resulting mixture was neutralized with 0.02 
ml of acetic acid, diluted with methanol/chloroform solution, filtered and concentrated 

20 in vacuo. The resulting compound was purified by Silica gel column chromatography 
with a solvent mixture mixed with methanol and chloroform (1:9) as an eluant to give 
50 mg of 3-[l-(2,4-dimethoxy-benzyl)-2^ 
propionamide (le) (yield : 50%). 

25 l H-NMR (300 MHz, CDC1 3 ) 8 7.04 (d, J= 8.1 Hz,lH), 6.83 (s, 1H), 6.53-6.44 

(m, 2H), 4.54(s, 2H), 3.81 (t, J= 2.0 Hz, 6H), 2.56 (t, J~ 7.2 Hz, 2H), 2.34 (t, J= 7.4 Hz, 
2H), 1.9 (s, 3H) 

Example 2. Preparation of 3-(l-benzyl-2-oxo-2 9 5-dihydro-lH-pyrrol-3-yl)-N- 

30 hydroxy-propionamide (2e) 

3-(l-benzyl-2-oxo-2,5-dihydro-lH-pyrrol-3-"yl)-N-hydroxy-propionamide (2e) 

was prepared by the similar procedure described in above Example 1 (See Table la). 

Example 3. Preparation of N-hydroxy-3-(2-oxo-l-phenethyl-2 ? 5-dihydro-lH- 
35 pyrrol-3~yl)-propionaniide (3e) 

N-hydroxy-3-(2-oxo- 1 -phenethy^ 
(3e) was prepared by the similar procedure described in above Example 1 (See Table la). 
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Example 4. Preparation of N-hydroxy-3-[2-oxo-l-(3-phenyl-propyl)-2,5-dihydro- 
lH-pyrrol-3-yl]-propionamide (4e) 

N-hydroxy-3-[2-oxo-l-(3-phenyl-propyl)-2 ? 5-dihydro-lH-pyrrol-3- 
5 propionamide (4e) was prepared by the similar procedure described in above Example 1 
(See Table la). 

Example 5. Preparation of N-hydroxy-3-[2-oxo-l-(4-phenyl-butyl)-2 5 5-dihydro-lH- 
pyrrol-3-yl]-propionamide (5e) 

10 N4iydroxy-3-[2-oxo-l-(4-phenyl^ 

propionamide (5e) was prepared by the similar procedure described in above Example 1 
(See Table la). 

Example 6. Preparation of N-hydroxy-3-[l-(2-methyl-benzyl)-2-oxo-2 9 5-dihydro- 
1 5 lH-pyrrol-3-yl]-propionamide (6e) 

N-hydroxy-3-[l-(2-methyl-benzyl)-2-oxo--2,5-dihydro-lH-pyrrol-3-yl]- 
propionamide (6e) was prepared by the similar procedure described in above Example 1 
(See Table la). 

20 Example 7. Preparation of N-hydroxy-3-[l-(3-methyl-benzyl)-2-oxo-2,5-dihydro- 
lH-pyrrol-3-yl]-propionamide (7e) 

N-hydroxy-3-[l-(3-methyl-be 
propionamide (7e) was prepared by the similar procedure described in above Example 1 
(See Table la). 

25 

Example 8. Preparation of N-hydroxy-3-[l-(4-methyl-benzyl)-2-oxo-2 9 5-dihydro- 
lH-pyrrol-3-yl]-propionamide (8e) 

N-hydroxy-3-[l-(4-methyl-benzyl)-2-oxo-2 5 5-dihydro-lH-pyrrol-3-yl]- 
propionamide (8e) was prepared by the similar procedure described in above Example 1 
30 (See Table la). 

Example 9. Preparation of N-hydroxy-3-[l-(2-methoxy-benzyl)-2-oxo-2 ? 5-dihydro- 
lH-pyrrol-3~yl]-propionamide (9e) 

N-hy(koxy-34H2-methoxy-bera 
35 propionamide (9e) was prepared by the similar procedure described in above Example 1 
(See Table lb). 
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Example 10. Preparation of N-hydroxy-3-[l-(3-methoxy-benzyl)-2-oxo-2,5- 
dihydro-lH-pyrrol-3-yl]-propionamide (lOe) 

N-hydroxy-341-(3-methoxy-benzyl)-2-oxo-2,5-dihydro-lH-pyrrol-3-yl]- 
propionamide (lOe) was prepared by the similar procedure described in above Example 
5 1 (See Table lb). 

Example 11. Preparation of N-hydroxy-3-[l-(4-methoxy-benzyl)-2-oxo-2,5-dihydro- 
lH-pyrrol-3-yl]-propionamide (lie) 

N-hy(koxy-3-[l-(4-methoxy-benzyl)-2-oxo-2,5-dmydro-lH-pyrrol-3-yl]- 
10 propionamide (lie) was prepared by the similar procedure described in above Example 
1 (See Table lb). 



Example 12. Preparation of 3-[l-(4-bromo-benzyl)-2-oxo-2,5-dihydro-lH-pyrrol-3- 
yl]- N-hydroxy-propionamide (12e) 

15 3-[l-(4-bromo-benzyl)-2-oxo-2,5-dihydro-lH-pyrrol-3-yl]-N-hydroxy- 

propionamide (12e) was prepared by the similar procedure described in above Example 
1 (See Table lb). 

Example 13. Preparation of 3-[l-(4-chloro-benzyl)-2-oxo-2,5-dihydro-lH-pyrrol-3- 
20 yl]- N-hydroxy-propionamide (13e) 

3_[l.(4-chloro-benzyl)-2-oxo-2,5-dihydro-lH-pyrrol-3-yl]-N-hydroxy- 
propionamide (13e) was prepared by the similar procedure described in above Example 
1 (See Table lb). 

25 Example 14. Preparation of 3-[l-(4-benzyloxy-benzyl)-2-oxo-2,5-dihydro-lH- 
pyrrol-3-yl]- N-hydroxy-propionamide (14e) 

3-[l_(4.benzyloxy-benzyl)-2-oxo-2,5-dihydro-lH-pyrrol-3-yl]- N-hydroxy- 
propionamide (14e) was prepared by the similar procedure described in above Example 
1 (See Table lb). 

30 

Example 15. Preparation of N-hydroxy-3-[l-(4-nitro-benzyl)-2-oxo-2,5-dihydro- 
lH-pyrrol-3-yl]-propionamide (15e) 

N-hydroxy-3-[l-(4-nitro-benzyl)-2-oxo-2,5-dihydro-lH-pyrrol-3-yl]- 
propionamide (15e) was prepared by the similar procedure described in above Example 
35 1 (See Table lb). 
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[Table la] 







WM"£t sr>e ctxuni 






730-7.14 (m,. 5H& 6.71 (C: J 6 * iES'Mi 
lH),-4.59 .('4 7-8 m, 2% 3:73 & 2H), 
2.63 (s 4H). 


3 




7.25-7.09 (m .6.64 (s, 1H), 3.62 (t, 
« '6.1 Hz, 415^2.81 (t, Ex., 2H), 
2.52. (s, 2% '2.30 (4 J~ 6.6 Hz, 2H) 


•4 


a. 


7.21 (4 7.5 Hz, 2H), 7,12(4 ^ '6.6 
Hz, 3H), 6.72 ( S , 1H>, 3.75. <s, 3,41 
<s, 52H), 2.57" (4 6:3 Hz, 6H), 244 
1H), 1.82 <s, 2H) 


5 




7.28.7.1^ -<mv 5H), .6,7* % 1H) ; - 3.78 
** f mm.. 2H), 3.43 ( s , 2H),:i;61 & 5H), 
1.58 (s, 5H), 


6 


o 


7.12 (s, 5H), 6,67 <s, 1H), 4,58 £4 J= 
8:4 Hz, T 2H), 3 f 64 (s, 2H), 2,61 («» 4H), 
2.34-2.22 (m, 3H) 






7:15 (4 6.9 Hz, 1H), 7,G%,6-9f £m, 
3H), 6.74 (s, 1H), 4.52 <4 8.4 Hz, 2H), 
3:70 (s, 2H),;2:60 '<*, 3H), 2.27 (4 48 
Hz, 4H) 


8 J 




7.09-7-.03. (in, 4H>, 6.70 '(4 .183 Hz, 
IS), 4.54 (4 .^='7:2 Hz, 2H), 3.70 (s, 2H)> 
2.61 (s,:3H), 2,45 (s, 1H), 2.28 (4 13.5 
Hz* 3H) 
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[Table lb] 







NMR spectrum or KJ-MS data 


9 




7.23-7.18 (m, 1H), 7,08 (4 #= 3.5 H*» 
IB), 6,84 (dd, 5.8 Hz, 2H), 6.72 "(s, 1% 
439. , is, 2H), 378 (s, 3H). 3.75 (s, 2H>, 2.60 
(s, 2H), .2.44 (a, 2H) 


10 




7.16 <t, 4.8 Bk, 1H)„ 6:73 (*,. 5.4 
Hz, 3H)„ 6.68 (s> 1H), 4.53. (4 U>.5 Hz,. 
2H), 3.72 (t> Jfe 5.2 Hz, 5H), 2,59 '(*. ZH}*. 
2.43 (s, 2H) 


n 




706-7.014 (m, 4H), 6.71 (s, IB), 4;49 (s, 
2H), 3:66 % 2H), 2:59 <s, 2H), 2143 2% 
2.25 (s, 3H) 


12- 




7.40 fd Jfe 7-8- Hz. 2H)» 7.05. (4* #= %J4 
Hz, 2H), 6.78 (s, 1H), 4.S3 fe. : 2H), 4.39 
0r, 2H), ;3.76 : <s, 2H), 2-57 (t, J&= 57 Hz, 
2H) ? '2,31 7.2 Hz, 2H) 


13 


o 

p 


7 ; 28-7:-07 (m, 2Hj, 6.95 §, 8.2 : Hz, 
m, *W & 'A * 52 <*> » 3.60 (s, ,2H), 
2:54 (s, 2H), 2S1-C4 J^'7.2 Hz, 2H) 


14 




7.41-7,30 0»;5H) 9 7.14 (d, 8;4 Hz, : 2HJ, 
6.91 (d, X= 8 4 Hfe> 2HX &67 :<s, 1H), Sj02 
Cs, 2B), 4,55 (s, m>, 3.72 (s, 2H), 2;€5 ft 
4H) 


IS 


« y 


RT .3.82-4.54 (Mass ; 306.1) 


Example 


16. Preparation of 3-[l-(2,4-dimethoxy-benzyl)-2-oxo-2,5-dihydro- 



5 pyrrol~3-yl]-propionic acid (16f) 
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Q 




— O 



10.8 mg of LiOH-H 2 0 solution (0.25 nimol) was added to 0.86 ml of THF 
solution containing 55 mg of 3-[l-(2,4-dimethoxy benzyl)-2-oxo-2,5-dihydro-lH- 
pyrrol-3-yl] -propionic acid methyl ester (0.17 mmol) in a dropwise manner at 0°C. 
5 The reaction mixture was stirred for 2hrs at 0°C and 5% HC1 was added to pH 1 . Then 
the mixture was extracted three times with 10ml of ethyl acetate, the organic layer was 
washed with 15 ml of saturated NaCl solution, dried over anhydrous MgS0 4? filtered 
and concentrated in vacuo. The resulting compound was purified with Silica gel 
column chromatography with a solvent mixture mixed with methanol and chloroform 
10 (1 :9) as an eluant to give 41 mg of 3-[l-(2 ? 4-dimethoxy-benzyl)-2-oxo-2 ? 5-dihydro-lH- 
pyrrol~3-yl]-propionic acid (16f) (yield : 80%). 

^-NMR (300 MHz, CDC1 3 ) 5 7.1 1 (d, 9.0 Hz, 1H), 6.65 (br t, 1H), 6.41 (ab, 
J= 6.5 Hz,l.l Hz, 2H), 4.57 (s, 2H), 3.81-3.76 (m, 8H), 2.63 (s, 4H) 

15 

Example 17. Preparation of 3-(l-benzyl-2-oxo-2 9 5-dihydro-lH-pyrrol-3-yl)- 

propionic acid (17f) 

3-(l -benzyl-2-oxo-2,5-dihydro- 1 H-pyrrol-3-yl)-propionic acid (17f) was 
prepared by the similar procedure described in above Example 16 (See Table 2). 



[Table 2] 





Chemical structure 


NMR spectrum 4ata 


17 


o 


7.33-7.19 (m, 6.69 (br t, IB), 4.62 (s, 
2H), 3,74 (s, 2BJ, 2.66 (s, 4H) 
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Example 18. Preparation of N-{4-[3-(2-hydroxycarbamoyl-ethyl)-2-oxo-2,5- 
dihydro-pyrrole-l-yl-methyl]-phenyl}-benzamide (18j) 

Ste p L Preparation of 3-ri-r4^amino-benzvn-2--oxo-2.5-dihYdro-lH-pvrrol-3-vll- 

5 propionic acid methyl ester (h) 

90 mg of 3-[l-(4-rntro-beiizyl)-2-oxo-2 5 5-dihydro-lH-pyrrol-3-yl]-propionic 
acid methyl ester (0.3 mmol) was dissolved in methanol solution at room temperature. 
And then 290 mg of Zn (4.44 mmol) and 0.02ml of acetic acid (0.3 mmol) were added 
thereto and the mixture was stirred for 48 hrs at room temperature. The resulting 
10 compound was purified by Silica gel column chromatography with ethylacetate as an 
eluant to give 20 mg of 3-[l-(4-aminO"benzyl)-2-oxo-2 9 5-dihydro-lH-pyrrol-3-yl]- 
propionic acid methyl ester (h) (yield : 25%). 

l H-NMR (300 MHz, CDC1 3 ) 5 7.01 (d, 8.4 Hz, 2H), 6.62 (d, 1.8Hz, 2H), 
15 6.60 (br t, 1H) 4.48 (s, 2H) 5 3.68 (d, /= 1.2 Hz, 3H), 3.65 (s, 4H), 2.66-2.58 (m, 4H) 

Step 2. Preparation of 3-ri-f4-benzovlamino-benzvlV2-oxo-2,5-dihydro-lH-pvrrol-3- 
vl] -propionic acid methyl ester (i ) 

1 Omg of 3-[ 1 -(4-amino-benzyl)-2-oxo-2,5-dihydro- lH-pyrrol-3-yl] -propionic 

20 acid m ethyl e ster ( h) p repared b y a bove S tep 1 w as d issolved i n m ethylene c hloride 
solution (0.04 mmol) at room temperature. And then 8.5 jal of benzoyl chloride (0.07 
mmol) and 19.1 jal of diisopropylamine (0.1 1 mmol) were added thereto and the mixture 
was stirred for 2 hrs at 0°C. The reaction was quenched with methanol and the mixture 
was extracted three times with 10 ml of ethyl acetate. The organic layer was washed 

25 with saturated NaCl solution, dried over anhydrous MgS0 4 , filtered and concentrated in 
vacuo. The resulting compound was purified with Silica gel column chromatography 
with a solvent mixture mixed with ethyl acetate and hexane (1 :2) as an eluant to give 12 
mg of 3-[l-(4-benzoylamino-beiizyl)-2-oxo-2 5 5-dihydro-lH~pyrrol-3-yl]-propionic acid 
methyl ester (i) (yield : 87%). 

30 

'H-NMR (300 MHz, CDC1 3 ) 8 7.88-7.83 (m, 3H), 7.62-7.47 (m, 6H), 6.68 (br t, 
1H), 4.62 (S, 2H), 3.75 (d, 2H), 3.68 (s, 3H), 2.67-2.64 (m, 4H) 

Step 3. Preparation of N-(4-r3-(2-hvdroxycarbamovl-ethvlV2-oxo-2 .5-dihvdro-pyrrole-- 
35 1-vl-methvll -phenyl) -benzamide (i) 

7 mg of compound (i) prepared by the above Step 2 was dissolved in methanol 
solution (0.02 mmol) and then 1.7 M methanolic suspension solution containing 
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NH 2 OK (0.4 ml, 0.68 mmol) was added thereto at 0°C and the resulting mixture was 
stirred for 8 hrs at room temperature. The resulting mixture was neutralized with 0.01 
ml of acetic acid, diluted with 10% methanol/chloroform solution, filtered and 
concentrated in vacuo. The resulting compound was purified by Silica gel column 
5 chromatography with a solvent mixture mixed with methanol and chloroform (1 :9) as an 
eluant to give 3.2 mg of N-{4-[3-(2-hydroxycarbamoyl-ethyl)-2-oxo-2 3 5-dihydro- 
pyrrole-l-yl-methyl]-phenyl}-benzamide (j) (yield : 46%). 

l H-NMR (300 MHz, CDC1 3 ) 5 7.86 (d, J= 6.6 Hz, 2H), 7.62 (d, /= 8.7 Hz, 2H), 
10 7.53-7.39 (m, 4H), 7.17(d, J= 8.4 Hz, 2H), 6.77 (br t, 1H), 4.57 (s, 2H), 3.77 (s, 2H), 
2.58 (t 5 J= 7.3 Hz, 2H) 5 2.31 (t, J= 7.2Hz, 2H) 

Example 19. Preparation of N-hydroxy-3-{2-oxo-l-[4-(toluene-4-sulfonylamino)- 
benzyl]-2 9 5-dihydro-lH-pyrrol-3-yl}-propionamide (19j) 

1 5 N-hydroxy-3- {2-oxo- 1 - [4-(toluene-4-sulfonylamino)-benzyl]-2,5-dihydro- 1 H- 

pyrrol-3-yl} -propionamide (19j) was prepared by the similar procedure described in 
above Example 18 (See Table 3). 



[Table 3] 



Example 


Qbemicai structure 


HM3R.- .spectmift data 


19 


H % # 


7.61 (t, J= 7.0 Hz, "W?4$» (m, 6Hj, 
4;54 % 3B& 3,74 .(s, 3P> 3,39; ifc 3H), 2:37 
(s r 3H), RT : 3,87^34. (Mass 430,0). 



Example 20. Preparation of 2-(l-benzyl-2-oxo-2 5 5-dihydro-lH-pyrrol-3-yl)-N- 
hydroxy-acetamide(20q) 

25 Step 1. Preparation of 3-fallvl-benzvl-carbamoviybut-3-enoic acid methyl ester (o) 

587 mg of 2-methylene-succinate 4-methyl ester (4.07 mmol), 781 mg of l-[3- 
(dimethylamino)propyl]-3-ethylcarbodiimide (4.07 mmol) and 75 mg of 4- 
(dimethylamino)pyridine (0.61 mmol) were added to the reaction solution containing 
300 mg of allylbenzylamine (2.04 mmol) dissolved in methylene chloride solution (0.5 

30 M) with stirring for 10 hrs at room temperature. After the resulting mixture was washed 
with 5% HC1 solution (10 ml), the mixture was diluted with ethyl acetate, washed with 
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10ml of solution mixture mixed with saturated NaHC0 3 solution and saturated NaCl 
solution to separate into an organic layer and water layer. The organic layer was dried 
over anhydrous MgS0 4: , filtered and concentrated in vacuo. The resultant was purified 
by Silica g el column chromatography with a solvent mixture mixed with EtOAc and 
5 hexanes (1:1) as an eluant to give 272 mg of 3-(allyl-benzyl-carbamoyl)-but-3-enoic 
acid methyl ester (o) (yield : 49%). 

^-NMR (300 MHz, CDC13) 8 7.30-7.22 (m, 5H) 9 5.84-5.71 (m, 1H), 5.37-5.15 
10 (m, 4H), 4.75-4.65 (m, 2H), 4.02 (s, 2H), 3.63 (s, 3H), 3.48 (s, 2H) 

Step 2. Preparation of ri-benzvl-2-oxo-2.5~dihvdro-lH-T3vrrol-3-vlVacetic acid methyl 
ester (p) 

234 mg of 3-(allyl-beiizyl-carbamoyl)-but-3-enoic acid methyl ester (o) (0.1 
15 mmol) prepared by the above Step 1 was added to the catalyst solution containing 36 
mg of Grubb's (I) catalyst (0.04 mmol) such as ruthenium dissolved in CH 2 C1 2 under Ar 
atmosphere. Then the mixture was stirred for 24 hrs at room temperature, filtered and 
concentrated in vacuo. The resultant was purified by Silica gel column chromatography 
with a solvent mixture mixed with EtOAc and hexanes (1 :2) as an eluant to give 180 mg 
20 of (l-benzyl-2-oxo-2 ? 5-dihydro-lH-pyrrol-3-yl)-acetic acid methyl ester (p) (yield : 
85%). 

! H-NMR (300 MHz, CDC1 3 ) 5 7.33-7.18 (m, 5H), 6.94 (t, J= 1.5 Hz, 1H), 4.61 
(s, 2H), 3.79(d, J= 0.7 Hz, 2H), 3.70 (s, 3H), 3.37 (d, J= 1.5 Hz, 2H) 

25 

Step 3. Preparation of 2-a-benzvl-2-oxo-2.5-dihvdro-lH-pvrrol~3-vn-N-hvdroxv- 
acetamide (q) 

24 mg of (l-benzyl-2-oxo-2,5-dihydro-lH-pyrrol-3-yl)-acetic acid methyl ester 
(p) prepared by the above Step 2 was dissolved in methanol solution (0.1 mmol) and 

30 then 1.7 M methanolic suspension solution containing NH 2 OK (0.4 ml, 0.68 mmol) was 
added thereto at 0°C and the resulting mixture was stirred for 4 hrs at room temperature. 
The r esulting m ixture w as n eutralized w ith 0 .02 m 1 o f a cetic acid, d iluted w ith 1 0% 
methanol/chloroform solution, filtered and concentrated in vacuo. The resulting 
compound was purified by Silica gel column chromatography with a solvent mixture 

35 mixed with methanol and chloroform (1:9) as an eluant to give 12 mg of 2-(l-benzyl-2- 
oxo-2,5-dihydro-lH-pyrrol-3-yl)-N-hydroxy-acetamide (q) (yield : 48%). 
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! H-NMR (300 MHz, CDC1 3 ) 8 7.35-7.21 (m, 5H), 7.05 (br t, 1H), 4.63 (s, 2H), 
3,90 (s, 2H), 3.30 (t, J= 1.5 Hz, 1H), 3.13 (s, 2H) 

Example 21. Preparation of 2-[l-(2 5 4-dimethoxy-benzyl)-2-oxo-2 9 5-dihydro-lH- 
5 pyrrol-3-yl]-N-hydroxy-acetamide (21 q) 

2-[l-(2,4-dimethoxy-benzyl)-2-oxo-2 5 5-dihydro-lH-pyrrol-3-yl]-N-^^ 
acetamide (21q) was prepared by the similar procedure described in above Example 20 
(fee Table 4). 

10 Example 22. Preparation of N-hydroxy-2-(2-oxo-l-phenethyl-2,5-dihydro-lH- 

pyrrol-3-yl)- acetamide (22q) 

N-liydroxy-2-(2-oxo-l-phcncthyl-2 ? 5-dihydro-lH-pyrrol-3-yl)-acetamide (22q) 

was prepared by the similar procedure described in above Example 20 (See Table 4). 



15 Example 23. Preparation of N-hydroxy-2-[2-oxo-l-(4-phenyl-butyl)-2,5-dihydro- 
lH-pyrrol-3-yl]- acetamide (23q) 

N-hydroxy-2-[2-oxo- 1 -(4-phenyl-butyl)-2 5 5-dihydro- lH-pyrrol-3 -yl]-acetamide 
(23q) was prepared by the similar procedure described in above Example 20 (See Table 
4). 

20 

Example 24. Preparation of 2-[l-(4-benzyloxy-benzyl)-2-oxo-2 ? 5-dihydro-lH- 
pyrrol-3-yl]-N-hydroxy-acetamide (24q) 

2-[l-(4-benzyloxy-benzyl)-2-oxo-2,5-dih^^ 
acetamide (24q) was prepared by the similar procedure described in above Example 20 
25 (See Table 4). 
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[Table 4] 









21 




: 7.12 <d, >> m m, :m$, & s&? 

Hz> 1H), 6.43 (4 Jfc -6,0 He),*57 .(4 
2,7 Hz, 2H), 3.86? (4 ■ #» 15.9 Hz, 2B% 
£79 (4, Jfa 3.6 Hz, 6fiQ 


,'22 




7.29-714 (m, 5H), 6.90 (br t, 1H), 3.75-3.65 
:£», 4Hl 3123 (s, 1H), 2:92-2:84 %a, 2H) 


23, 




7.21 (it Jh'IA Hz, 2H), 7.1;1 (4 J= 7.8 
Hzi3H), 6.76 (br t, 1H>, 5.22 (i, lH);/3.30 i 
.ft ^•3,3lHz,'';% 2,58 (t, 7.0 Hz, 2H), 
2.04 (s, 3H), 1,82 (s, 3H}, 157 (s, 4H) 


24 




7.39-l3i (m, SH), 7.13^4 8.4 Hz, 2H), 
.6.92 (4 8.7 Hz, 3H), 5.03 (s, 25), 4.56; 
.(s, 2HX 3.82 (4 J- 13.8 Hz, 2H),-, 3.53 (s, 
IH), 3.31 (s, 1H) 



Example 25. Preparation of 2-(l-benzyl-2-oxo-pyrrolidin-3-yl)-N-hydroxy- 
5 acetamide (25s) 

H 




Step L Preparation of a-oxo-l-phenethvl-pvrrolidin-S-vlVacetic acid methyl ester (25r) 
10 30 mg of (l-benzyl-2--oxo-2 5 5~dihydro-lH-pyrrol-3-yl)-acetic acid methyl ester 
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was dissolved in methanol solution (0.12 mmol) under nitrogen atmosphere. Then 2.6 
mg of Pd-C (0.02 mmol) was added thereto, and hydrogenated under a hydrogen 
balloon for 1 to 2 hrs at room temperature. The reaction mixture was filtered and 
concentrated in vacuo. The resulting compound was purified with Silica gel column 
5 chromatography with with a solvent mixture mixed with EtOAc and hexane (1:1) as an 
eluant to give (2-oxo-l-phenethyl-pyrrolidin-3-yl)-acetic acid methyl ester (25r) (yield : 
95%). 

l H-NMR (300 MHz, CDC1 3 ) 8 7.34-7.19 (m, 5H), 4.44 (ab, /= 19.8 Hz, 7. 4Hz, 
10 2H), 3.67 (s, 3H), 3.21-3.16 (m, 2H), 2.9 6(m, 2H), 2.43 (dd, ■/= 8.7 Hz 5 7.9 Hz, 1H), 
2.34-2.23 (m, 1H), 1.76-1.65 (m, 1H) 

Step 2. Preparation of 2-ri"benzvl-2-oxo-pvrrolidin-3-vlVN-hvdroxv-acetamide f25s) 

12mg of (2-oxo-l-phenethyl-pyrrolidin-3-yl)-acetic acid methyl ester (25r) 
15 prepared by the above Step 1 was dissolved in methanol solution (0.04 mmol) and then 

1.7 M methanol ic s uspension s olution containing NH 2 OK (0.07 ml, 0 .12 mmol) was 

added thereto at 0°C and the resulting mixture was stirred for 4 hrs at room temperature. 

The r esulting m ixture w as n eutralized w ith 0 .02 m 1 o f a cetic acid, d iluted w ith 1 0% 

methanol/chloroform solution, filtered and concentrated in vacuo. The resulting 
20 compound was purified by Silica gel column chromatography w ith a solvent mixture 

mixed with methanol and chloroform (1:9) as an eluant to give 1.6 mg of 2-(l-benzyl-2- 

oxo-pyrrolidin-3-yl)-N-hydroxy-acetamide (25s) (yield : 8%). 

! H-NMR (300 MHz, CDC1 3 ) 5 7.34-7.19 (m, 5H), 4.46 (d, J= 8.1Hz, 2H), 3.35- 
25 3.20 (m, 2H), 3.01-2.71 (m, 2H), 2.66-2.44 (m, 2H), 2.35-2.22 (m, 2H), 1.81-1.58 (m, 
2H) 

Example 26. Preparation of 2-[l-(2,4-dimethoxy-benzyl)-2-oxo-pyrrolidin-3-yl]-N- 
hydroxy-acetamide (26s) 
30 2-[l-(2,4-dimethoxy-benzyl)-2-oxo-pyrrolidin-3-yl]-N-hydroxy-acetamide (26s) 

was prepared by the similar procedure described in above Example 25 (See Table 5). 

Example 27. Preparation of N-hydroxy-2-(2-oxo-l-phenethyl-pyrrolidin-3-yl)- 
acetamide (27s) 

35 N-hydroxy-2-(2-oxo-l-phenethyl-pyrrolidin-3-yl)- acetamide (27s) was prepared 

by the similar procedure described in above Example 25 (See Table 5). 
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[Table 5] 



Example 


Qiemical structure : 


HMR spectrum data 


M 


HO "Y 


. 7.10 (t, J&« 93/ H< ID. 6.44 2,6 i 
Hz, 2H), 4.43 (dd, J* 14 J- Hz, 14.8. 
:2H),;3.78 <s,6H) t . 3,3.1-3.51 (m, 2H). 

2.88^.68 '(^ lH) f 
25^2i4S (m ? 1H), 2.26-2:22 <m, 1H), 

1.71-160 fcft, 1H) 


27 


HO | 


730^.15 (m, m, 3.5Q& J* 7.1 'Hz* 2H); 
3.25-3.11 C^2D» 2.86-2.66 (m. 3H), 
2.57-2,44 1H), 2.32-2,21 (m, 2H), 
177-1.62 (m, IB) 



Example 28. Preparation of 3-{l-[2-(2-fluoro-phenyl)-ethyl]-2-oxo-2,5-dihydro-lH- 
5 pyrrol-3-yl}-N-hydroxy-propionamide (28y) 



o 




F 



Step 1. Preparation of toluen-4-sulfQnate-2-(2-fluoro-phenYlVethvl ester (u) 

L02 g of p-toluensulfonyl chloride (5.35 mM) 5 1.24 ml of diisopropyl 

10 ethylamine (7.13 mmol) and 86mg of 4-(dimethylamino)pyridine (0.71 mmol) were 
added to the reaction solution (3.57 mmol) containing 500 mg of 2-(2-fluoro-phenyl> 
ethanol (3.57 mmol) dissolved in methylene chloride solution with stirring for 6 hrs at 0 
°C under Ar atmosphere, and then the reaction mixture was stirred for 12hrs at room 
temperature. The resulting mixture was neutralized with ammonium chloride, extracted 

15 with ethyl acetate and washed with saturated NaCl solution to separate into an organic 
layer and water layer. The organic layer was dried over anhydrous MgS0 4; filtered 
and concentrated in vacuo. The resultant was purified by Silica gel column 
chromatography with a solvent mixture mixed with methanol and chloroform (1 :7) as an 
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eluant to give 740 mg of toluen-4-sulfonate-2-(2-fluoro~phenyl)-ethyl ester (u) (yield : 
70%). 

Step 2. Preparation of allvl-r2-r2-fluoro-phenvlVethvll -amine (v) 
5 0.89ml of allylamine (11.9 mmol) and 0.31ml of diisopropyl ethylamine 

(1.78mM) were added to the reaction solution (1.2 mmol) containing 350 mg of toluen- 
4-sulfonate-2-(2-fluoro-phenyl)-ethyl ester (u) prepared by above Step 1 dissolved in 
acetonitrile solution with stirring for 6 hrs at 80 °C. After the reaction mixture was 
neutralized with 10% NaOH solution, the mixture was extracted with chloroform, 
10 washed with saturated NaCl solution, dried over MgS0 4 , filtered, and concentrated in 
vacuo. The resultant was purified by Silica gel column chromatography with a solvent 
mixture mixed with methanol and chloroform (1:9) as an eluant to give 141 mg of allyl- 
[2-(2-fluoro-phenyl)-ethyl] -amine (v) (yield : 66%). 

15 Step 3. Preparation of 4-{allvl-r2-(3-fluoro~phenvlVethyl1-carbamovU-pent-4-enoic 
acid methyl ester (w) 

106 mg of 2-methylene-pentane dionate-5-methyl ester (0.67 mmol), 139 mg of 
l-[3-(dimethylamino)propyl]-3-ethylcarbodiimide (0.73 mmol) and 20 mg of 4- 
(dimethylamino)pyridine (0.17 mmol) were added to reaction solution (0.56 mmol) 

20 dissolving 100 mg of allyl-[2-(2-fluoro-phenyl)-ethyl] -amine (v) prepared by above step 
2 i n m ethylene chloride a nd t he m ixture w as s tirred forlOhrsatr oom t emperature. 
After the resulting mixture was washed with 5% HC1 solution (10 ml), the mixture was 
extracted with ethylacetate, washed with saturated NaCl. And then the extracts were 
washed with 10ml of saturated NaHC0 3 solution and NaCl solution to separate into an 

25 organic layer and water layer. The organic layer was dried over anhydrous MgSC>4, 
filtered and c oncentrated i n v acuo. The r esultant w as p urified b y S ilica gel c olumn 
chromatography with a solvent mixture mixed with EtOAc and hexanes (1:2) as an 
eluant to give 128 mg of 4-{allyl-[2-(3-fluoro-phenyl)-ethyl]-carbamoyl}-pent-4-enoic 
acid methyl ester (w) (yield : 72%). 

30 

^-NMR (300 MHz, CDCI3) 5 7.19-7.09 (m, 1H), 7.04-6.94 (m, 3H), 5.84 -5.57 
(m, 1H), 5.13 (t, J= 10.7 Hz, 4H), 5.06-4.94 (m, 2H), 3.79 (s, 2H), 3.62 (s, 4H), 3.53 (d, 
J= 5.4 Hz, 3H), 2.89 (d, J= 6.0 Hz, 3H) 



35 Step 4. Preparation of 3-(l-r2-r2-fluoro-phenvlVethvl1-2-oxo-2,5-dihvdro-lH-t)vrrol-3- 
vll -propionic acid methyl ester (x) 
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100 mg of 4-{allyl-[2-(3-fluoro-phenyl)-ethyl]-carbamoyl}-pent-4-enoic acid 
methyl ester (w) (0.31 mmol) prepared by the above Step 3 was added to the catalyst 
solution containing 27 mg of ruthenium catalyst (0.03 mmol) dissolved in 31.3 ml of 
CH 2 C1 2 under Ar atmosphere. Then the mixture was stirred for 24 hrs at room 
5 temperature, filtered and concentrated in vacuo. The resultant was purified by Silica gel 
column chromatography with a solvent mixture mixed with EtOAc and hexanes (1 :1) as 
an cluant to give 69 mg of 3-{l-[2-(2-fluoro-phenyl)-ethyl]-2-oxo-2,5-dihydro-lH- 
pyrrol-3-yl} -propionic acid methyl ester (x) (yield : 75%). 

10 l H-NMR (300 MHz, CDC1 3 ) 8 7.16-7.12 (m, 2H), 7.03-6.93 (m, 2H), 6.59 (br t, 

1H), 3.67 -3.65 (m, 4H) 5 3.62 (s, 3H), 2.89 (t 3 J= 7.3 Hz, 2H), 2.56 (s, 4H) 

Step 5. Preparation of 3-U-r2-(2-fluoro-phenvl)-ethvl1-2-oxo-2,5-dihvdro-lH-pvrrol-3- 
vll-N-hydroxv-propionamide (28V) 

15 38 mg of 3-{l-[2-(2-fluoro-phenyl)-ethyl]-2-oxo-2,5-dihydro-lH-pyrrol-3-yl}- 

propionic acid methyl ester (x) prepared by the above Step 4 was dissolved in methanol 
solution (0.13 mmol) and then 1.7 M methanolic suspension solution containing 
NH 2 OK (0.38 ml, 0.65 mmol) was added thereto at 0°C and the resulting mixture was 
stirred for 8 hrs at room temperature. The resulting mixture was neutralized with 0.02 

20 ml of acetic acid, diluted with 10% methanol/chloroform solution, filtered and 
concentrated in vacuo. The resulting compound was purified by Silica gel column 
chromatography with a solvent mixture mixed with methanol and chloroform (1 :9) as an 
eluant to give 25 mg of 3-{l-[2-(2-fluoro-phenyl)-ethyl]-2-oxo-2,5-dihydro-lH-pyrrol- 
3-yl} -N-hydroxy-propionamide (28y) (yield : 65%). 

25 

^■NMR (300 MHz, CDC1 3 ) 5 7.19-7.08 (m, 2H), 7.02-6.92 (m, 2H), 6.69 (br t, 
1H), 3.69 (s, 2H), 3.63 (t, 7.0 Hz, 2H), 2.87 (t, /= 7.0 Hz, 2H), 2.51 (t, J= 7.0 Hz, 
2H), 2.25 (t, J= 7.3 Hz, 2H) 

30 Example 29. Preparation of 3-{l-[2-(3-fluoro-phenyl)-ethyl]-2-oxo-2,5-dihydro-lH- 
pyrrol-3-yl}-N-hydroxy-propionamide (29y) 

3- { 1 -[2-(3-fluoro-phenyl)-ethyl]-2-oxo-2,5-dihydro- lH-pyrrol-3-yl}-N- 
hydroxy-propionamide (29y) was prepared by the similar procedure described in above 
Example 28 (See Table 6a). 

35 

Example 30. Preparation of 3-{l-[2-(4-fluoro-phenyl)-ethyl]-2-oxo-2 ? 5-dihydro-lH- 
pyrrol-3-yl}-N-hydroxy-propionamide (30y) 
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3_ { 1 -[2-(4-fluoro-ph^ 
hydroxy-propionamide (30y) was prepared by the similar procedure described in above 
Example 28 (See Table 6a). 

5 Example 31. Preparation of N-hydroxy-3-{l-[2-(2-nitro-phenyl)-ethyl]-2-oxo-2,5- 
dihydro-lH-pyrrol~3-yI}-propionamide (31y) 

N4iydroxy-3-{l-[2-(2-ni1ro-phenyl)-ethyl]-2-oxo-2 ? 5-dihydro 
propionamide (31y) was prepared by the similar procedure described in above Example 
28 (See Table 6a). 

10 

Example 32. Preparation of N-hydroxy-3-{l-[2-(3-nitro-phenyl)-ethyl]-2-oxo-2 ? 5- 
dihydro-lH-pyrrol-3-yl}-propionamide (32y) 

N4iydroxy-3-{l-[2-(3-ni1ro-phen^ 
propionamide (32y) was prepared by the similar procedure described in above Example 
15 28 (See Table 6a). 

Example 33. Preparation of N-hydroxy-3-{l-[2-(4-nitro-phenyl)-ethyl]-2-oxo-2 5 5- 
dihydro-lH-pyrroI-3-yl}-propionamide (33y) 
N-hydroxy-3-{l-[2-(4-ni1ro-phen^ 
20 propionamide (33y) was prepared by the similar procedure described in above Example 
28 (See Table 6a). 

Example 34. Preparation of 3-{l-[2-(2-bromo-phenyl)-ethyl]-2-oxo-2 ? 5-dihydro- 
lH-pyrrol-3-yl}-N-hydroxy-propionamide (34y) 

25 3- { 1 -[2-(2-bromo-phenyl)-ethyl]-2-oxo-2 ? 5-dihydro- lH-pyrrol-3-yl} -N- 

hydroxy-propionamide (34y) was prepared by the similar procedure described in above 
Example 28 (See Table 6a). 

Example 35. Preparation of 3-{l-[2-(4-bromo-phenyl)-ethyl]-2-oxo-2,5-dihydro- 
30 lH-pyrrol-3~yl}-N-hydroxy-propionamide (35y) 

3 - { i -[2-(4-bromo-phenyl)-ethyl]-2-oxo-2 ? 5-dihydro- lH-pyrrol-3-yl} -N- 
hydroxy-propionamide (35y) was prepared by the similar procedure described in above 
Example 28 (See Table 6b). 

35 Example 36. Preparation of N-hydroxy-3-{l-[2-(2-methoxy-phenyl)-ethyl]-2-oxo- 
2,5-dihydro-lH-pyrrol-3-yl}-propionamide(36y) 
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N-hydroxy-3- { 1 -[2-(2-methoxy-phenyl)-ethyl]-2-oxo-2,5^ 
yl} -propionamide (36y) was prepared by the similar procedure described in above 
Example 28 (See Table 6b). 

5 Example 37. Preparation of N-hydroxy-3-{l-[2-(3-methoxy-phenyl)-ethyl]-2-oxo- 
2,5-dihydro-lH-pyrrol-3-yl}-propionamide (37y) 

N-hydroxy-3- { 1 -[2-(3-metto^ 
yl} -propionamide (37y) was prepared by the similar procedure described in above 
Example 28 (See Table 6b). 

10 

Example 38. Preparation of N-hydroxy-3-{l-[2-(4-methoxy-phenyl)-ethyl]-2-oxo- 
2,5-dihydro-lH-pyrrol-3-yl}-propionamide (38y) 

N-hydroxy-3 - { 1 -[2-(4-methoxy-phenyl)-ethyl] -2-oxo-2,5 -dihydro- lH-pyrrol-3- 
yl} -propionamide (38y) was prepared by the similar procedure described in above 
1 5 Example 28 (See Table 6b). 

Example 39. Preparation of N-hydroxy-3-[2-oxo-l-(2-/?-tolyl-ethyl)-2 ? 5-dihydro- 
lH-pyrrol-3-yl]-propionamide (39y) 

N-hydroxy-3 -[2-oxo-l -(2-j9-to^ 
20 propionamide (39y) was prepared by the similar procedure described in above Example 
28 (See Table 6b). 
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[Table 6a] 



Example 


Chemical sttuctee 


NMR- spectrum date 


29 : 


o 
n 


7 25-7-18 fcn IHi 6J0 fab Jfe 18 3 Hz, 
4,3 -Hz, 1H), 6m. (br t, 1% 3.65 & J&= 
«0 Hz, ; 4^.185 & > 6 J. Hz, 2HJ, 2,61 
(s, m 2.45 (s, ^ 


30 


Uft I. 


7.11-6.94 (m, 4H). 6.70 (br t, 1H), 3,55 
{s, 4H), 2..82;,!(s, 3H), 2,68^2,60 &». 3H). 


31 


HO , X 


7.9,3 (4- Jfc- m Hz, 11% "?;56 $ js. 6.7 
Hz, 1% 7,44-7,36 £m, :2H), 6;8i (br t, 

m, zM i&i m, "iM. (t r m 7:s 

•'3.-15 J* i:L- : Sz;. 2H> 2.54 (fc, X= 7.1 
Hz, 2H), 2.30 & 7.4 Hz, 2H) 


32 




8.00 (4 72, Hz, 2H), 7.49^.38 (m, 
2H), 6i70C <Tb* t, 1H& 372: <s, 2% 3,64 (t, 
.Jfc 7,2 Hz, 2H)', &9S (t, J= 7.4 Hz, 2H). 
:2v48 (t, 7.3 ..fc 2H),. 2.22 7.7 




0 

HQ, Jl 


8..09 ; (4 8.4 Hz,. 2H>, 7,36 (4 '9.6 
Hz, :2H)^6/?4 ^.■•t/iip. 3,76 (d, J= 1.2 
Hz, lHi). 3.69(t, *P= 7 t lHz,. 1H), 3.<i9 (a, 
7Mi$*, 1H), 3,26 (dd, #=14 Hz, 1.5 
Hz, 1H), 2.97 (t, 7.3 fc 2H),. 2.49 (t, 
■J£= -6i Hz, 2H) ) .'2.2S 7.6 Hz, 2H) 


34 


^^^^^ 


7.48 (d, >» 8.1 Hz, 2H), 7,21.-7,13 (m, 
2H), '7.07-7.02 (m; 1H£ 671 (br t, 1H), 
•3.70t3,62 K 4H)» *98 (t, J= 7?3 Hz, :2H); 
2.52 (t, J= 7.3 Hz„ 2H), 2.27 (t, 7.6 
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[Table 6b] 



Example. 


Chemical staructugr-e* 


NMEt spBcfmm data 


35 






7.40 &4 -H*. :-23J. 7.10 M 

O, A XIX y ^il^ -©* / 3r- y?r- C> 1X1/* *?• ™ Vf*# * — 

12 Hz, 2H), 3.66 (J, & 73 Hz, .2B&. 
2.85 (t, 7.1 Hz, 2H); 2:54 ft, J= 7.1 
Has, 2H). 2:30 ft, 2H) 


36 


H I 




: 7,,19-?J3/ 1H), ?4$?j01. ^, IB), 
Olfr 7.4 Hz, m, $70 0>r fc lH)i 
3:78(8, 3H), 3,69 fe, 2H), le ft /- 7.0 
Hz, 2H), .2.85 (t, J^%l,m, ■•2H)„ 2.52 (t, 
7',7 Hz, 2H), 2.-27 ft /= 7,6 -Hz, 2H) 


37 


n 




?<14|t, 7.6 Hz, 1H), 6,72-6.67 (m, 
4H). 3.72 (s, 3% ;i« (s, 2g); 3.60 &r 
t, 2H), 2.80 7.1. Hz, 2H},/£.51 ft 
Hz, -2H)i 2.25 ft 7,3 Hz,.2B| 


38 






7.02 (4 JS- 8.7 Hz, ; .2H), 6.76 (4. ^ 
8.4 Hz, 2H), $M #r t, IB), 3»72 & 
3B), 3.62-3,56. (m, 4H), 2.76, ft 7.3 
Hz, 2B),,2.51 ft Jfa 7:3 Hz, 2H)> 2y25 : 'ft 
js* 7.6 Hz, 2H) 


39 


o 

0* 




7.05 -4H), : 6,?4 #i, 1H), 3.72 (4 
#= 1.2, Hz, 2H^--3,64 ft Jftg 7-3- Hz, 2H), 
3.31-3,29: (m, 2K), .2.82 (t, 7.3 Hz* 
2% 2154 ft #= 7.i Hz, 2HX 2.31 (4 
7.8 Hz, '2H), 2.27' Cs, 3H), 



Example 40. Preparation of N-hydroxy-3-{l-[3-(4-methoxy-phenyl)~propyl]-2-oxo- 
5 2 9 5-dihydro-lH~pyrrol~3-yl}-propion amide (40ah) 

Step 1. Preparation of 3-ff-tolyl-acrylic acid methyl ester ^Oaa") 

1.0 g of p-tolualdehyde (8.3 mmol) and 4.16 g of triphenyl phosphanyliden- 
acetic acid methyl ester (12.45 mmol) were dissolved in methylene chloride, the 
reaction s olution w as s tirred a t 9 0°C f or o vernight. After t he r esluting mixture w as 
10 concentrated under reduced pressure, a solvent mixture mixed with EtOAc and 
hexane(l:7) was added thereto with stirring for lhr. And then white solid was removed 
on filter, the residue was filtered and concentrated in vacuo to give 1.39 g of 3-jP-tolyl- 
acrylic acid methyl ester (40aa) (yield : 95%). 
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Step 2. Preparation of 3-p-tolvl-propionic acid methyl ester (40ab) 

1 .39 g o f 3 -jo-tolyl-acrylic a cid m ethyl ester ( 40aa) p repared b y above Step 1 
was dissolved in methanol solution (7.9 mmol) under argon atmosphere. Then Pd-C was 
5 added thereto, hydrogenated under a hydrogen balloon for 1 to 2 hrs at room 
temperature. The reaction mixture was filtered and concentrated in vacuo. The 
resulting compound was purified with Silica gel column chromatography with a solvent 
mixture mixed with EtOAc and hexane (1:10) as an eluant to give 1.24 g of 3-p-tolyl- 
propionic acid methyl ester (40ab) (yield : 95%). 

10 

Step 3. Preparation of 3-p-tolvl-propane-l-ol (40ac) 

1.24 g of 3-^-tolyl-propionic acid methyl ester (40ab) prepared by above Step 2 
was dissolved in 100 ml of tetraliydrofuran under Argon atmosphere. Then 27 ml of 
lithium alluminium-hydride was added thereto with stirring for 2hrs at 0°C. After 3 ml 
15 of distilled water, 3 ml of NaOH (IN) and 9 ml of distilled water were added to the 
reaction mixture sequentially, the mixture was stirred for 30 min and filtered using 
cellite in glass filter and concentrated in vacuo. The resultant was purified by Silica gel 
column chromatography with a solvent mixture mixed with methanol and chloroform 
(1:2) as an eluant to give 971 mg of 3-p-tolyl-propane-l-ol (40ac) (yield : 93%). 

20 

Step 4. Preparation of toluene-4-sulfonate-3-p-tolvl-propvl ester (40ad) 

2.46 g of tosyl chloride (13 mmol), 3.4ml of diisopropylamine (19.4 mmol) and 
158 mg of 4-(dimethylamino)pyridine (1.29 mmol) were added to reaction solution 
(6.46 mmol) dissolving 971mg of 3-p-tolyl-propane-l-ol (40ac) prepared by above step 

25 3 in methylene chloride at 0°C under Ar atmosphere with stirring for 6hrs, and the 
reaction mixture was stirred for 12 hrs at room temperature. After the reaction mixture 
was neutralized with ammonium chloride, the mixture was extracted with ethyl acetate, 
washed with saturated NaCl solution, dried over MgS0 4 , filtered, and concentrated in 
vacuo. The resultant was purified by Silica gel column chromatography with a solvent 

30 mixture mixed with methanol and chloroform (1 :7) as an eluant to give 1 .3 g of toluene- 
4-sulfonate-3-j9-tolyl-propyl ester (40ad) (yield : 70%). 

Step 5. Preparation of allvl-r3-p-tolvl-propvlVamine T40ae') 

1.6 ml of allylamine (21.4 mmol) and 0.97 ml of diisopropyl ethylamine 
35 (5.5mM) were added to the reaction solution (4.27 mmol) containing 1.3 g of allyl-(3-p- 
tolyl-propyl)-amine (40ae) prepared by above Step 4 dissolved in acetonitrile solution 
with stirring for 6 hrs at 100 °C. After the reaction mixture was neutralized with 10% 
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NaOH solution, the mixture was extracted with chloroform, washed with saturated NaCl 
solution, dried over MgSC>4, filtered, and concentrated in vacuo. The resultant was 
purified hy Silica gel column chromatography with a solvent mixture mixed with 
methanol and chloroform (1:9) as an eluant to give 687 mg of allyl-(3-p-tolyl-propyl)- 
5 amine (40ae) (yield : 85%). 

Step 6 . P reparation o f 4 -rallvl-(3-p-tolvl-nrot)vlVcarbamovll-pent-4-enoic acid m ethyl 
ester (40af ) 

683 mg of 2-methylene-pentane dionate-5-methyl ester (4.3 mmol), 902 mg of 
10 l-[3-(dimethylamino)propyl]-3-ethylcarbodiimide (4.7 mmol) and 133 mg of 4- 
(dimethylamino)pyridine (1.09 mmol) were added to reaction solution (3.62 mmol) 
dissolving 687 mg allyl-(3-/?-tolyl-propyl)-amine (40ae) prepared by above step 5 in 0.5 
M of methylene chloride solution under Ar atmosphere and the mixture was stirred for 
10 hrs at room temperature. After the resulting mixture was washed with 5% HC1 
15 solution (10 ml), the mixture was extracted with ethylacetate, washed with saturated 
NaCl. And then the extracts were washed with saturated 10 ml of NaHC0 3 solution and 
NaCl solution to separate into an organic layer and water layer. The organic layer was 
dried over anhydrous MgSO^ filtered and concentrated in vacuo. The resultant was 
purified by Silica gel column chromatography with a solvent mixture mixed with 
20 EtOAc and hexanes (1 :2) as an eluant to give 797 mg of 4-[allyl-(3-p-tolyl-propyl)- 
carbamoyl]-pent-4-enoic acid methyl ester (40af) (yield : 73%). 

^-NMR (300 MHz, CDC1 3 ) 57.05(s, 4H), 5.70(s, 1H), 5.16-5.07(m, 4H), 3.94(s, 
2H), 3.64(t, /=3.3Hz, 3H), 3.36(s, 2H), 2.67-2.51(m, 6H), 2.28(s, 3H), 1.83(t, 7.7Hz, 
25 2H) 

Step 7. Preparation of 3-r2-oxo-l-(3-p4olvl-T3ropvlV2,5-dihvdro--lH-pvrrol-3-vl1-- 
propionic acid methyl ester (40ag ) 

797 mg of 4-[allyl-(3-j9-tolyl-propyl)-carbamoyl]-pent-4-enoic acid methyl ester 

30 (40af) (2.6 mmol) prepared by the above Step 6 was added to the catalyst solution 
containing 1 80 m g o f r uthenium c atalyst (0.1 mmol) d issolved i n 2 00 m 1 o f C H 2 C1 2 
under Ar atmosphere. Then the mixture was stirred for 24 hrs at room temperature, 
filtered and concentrated in vacuo. The resultant was purified by Silica gel column 
chromatography with a solvent mixture mixed with EtOAc and hexanes (1:1) as an 

35 eluant to give 391 mg of 3-[2-oxo-l-(3-p4olyl-propyl)-2 ? 5-dihydro-lH-pyixol-3-yl]- 
propionic acid methyl ester (40ag) (yield : 50%). 
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l H-NMR (300 MHz, CDC1 3 ) 5 6.96 (s, 4H), 6.56 (s, 1H), 3.67 (s, 2H), 3.55 (s, 
3H), 3.37 (t, J= 7.2 Hz, 2H), 2.48 (t, J= 8.2 Hz, 6H), 2.19 (s, 3H), 1.76 (t 5 J= 7.6 Hz, 
2H) 

Step 8. Preparation of N-hYdroxv-3-r2-oxo-l-(3-z?-tolvl-prQpvlV2,5-dihydro-lH-pwol- 
5 3 - vl] -propionamide (40ah ) 

100 mg of 3-[2-oxo-l-(3-/?4olyl-propyl)-2 5 5-dihydro-lH-pyrrol^ 
acid methyl ester (40ag) prepared by the above Step 7 was dissolved in methanol 
solution (0.33 mmol) and then 1.7 M methanolic suspension solution containing 
NH 2 OK (0.82 ml, 5.0 mmol) was added thereto at 0°C and the resulting mixture was 

10 stirred for 8 hrs at room temperature. The resulting mixture was neutralized with 0.02 
ml of acetic acid, diluted with 10% methanol/chloroform solution, filtered and 
concentrated in vacuo. ' The resulting compound was purified by Silica gel column 
chromatography with a solvent mixture mixed with methanol and chloroform (1:9) as an 
eluant to give 50 mg of N-hydroxy-3-[2-oxo-l-(3-^-tolyl-propyl)-2 5 5-dihydro-lH- 

15 pyrrol-3-yl] -propionamide (40ah) (yield : 50%). 

l H-NMR (300 MHz, CDC1 3 ) 5 7.21 (s, 4H) 5 6.95 (s, 1H), 3.96 (s, 2H), 3.60 (s, 
2H), 2.72 (s, 5H), 2.45 (s, 3H), 1.99 (s, 2H) 

20 Example 41. Preparation of N-hydroxy-3-[2-oxo-l-(3-<?-tolyl-propyl)-2 ? 5-dihydro- 
lH-pyrrol-3-yl] -propionamide (41 ah) 

N-hydroxyO-[2-oxo-l-(3-o-tolyl-propyl)-2,5-dih 
propionamide (41 ah) was prepared by the similar procedvire described in above 
Example 40 (See Table 7). 

25 

Example 42, Preparation of N-hydroxy-3-[2-oxo-l-(3-m-tolyl-propyl)-2 9 5-dihydro- 
lH-pyrrol~3-yl]-propionamide (42ah) 

N-hydroxy-3-[2-oxo-l-(3-m-to^ 
propionamide (42ah) was prepared by the similar procedure described in above 
30 Example 40 (See Table 7). 

Example 43. Preparation of N-hydroxy-3-{l-[3-(4-isopropyl-phenyl)-propyl]-2-oxo- 
2 9 5-dihydro-lH-pyrrol»3-yl]-propionamide (43ah) 

N-hydroxy-3-{l-[3<4-isopropyl-phenyl)-propyl]-2-oxo-2,5-dihydro-lH-pyrrol^ 
35 3 -yl] -propionamide ( 43 ah) w as p repared b y t he similar p rocedure d escribed i n above 
Example 40 (See Table 7). 
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Example 44. Preparation of 3-{l-[3-(4-bromo-phenyl)-propyl]-2-oxo-2 ? 5-dihydro- 
lH-pyrrol-3-yl]-N-hydroxy-propionamide (44ah) 

3-{l-[3-(44>romo-phenyl)-propy^^ 
hydroxy-propionamide (44ah) was prepared by the similar procedure described in above 
Example 40 {See Table 7). 

Example 45. Preparation of 3-{l-[3-(4-chloro»phenyl)-propyl]-2-oxo-2 ? 5-dihydro- 
lH-pyrrol-3-yl]-N-hydroxy-propionamide (45ah) 

3_ { 1 -[3_(4-chloro-pheny0 
hydroxy-propionamide (45 ah) was prepared by the similar procedure described in above 
Example 40 {See Table 7). 

Example 46. Preparation of N-hydroxy-3-{l-[3-(4-methoxy-phenyl)-propyl]-2-oxo- 
2 ? 5-dihydro-lH-pyrrol-3-yl]-propionamide (46ah) 

N»hydroxy-3-{l-[3-(4-methoxy-phenyl)-propyl]-2-oxo-2 5 5-dihydro-lH-pyrro 
3-yl]-propionamide ( 46ah) was p repared b y t he similar p rocedure d escribed i n above 
Example 40 (See Table 7). 

Example 47. Preparation of N-hydroxy-3-{l-[3-(2-methoxy-phenyl)-propyl]-2-oxo- 
2,5-dihydro-lH~pyrrol-3-yl]-propionamide (47ah) 

N4iydroxy-3-{l-[3-(2-metl™^^ 
3-yl]-propionamide ( 47ah) was p repared b y t he similar p rocedure d escribed i n above 
Example 40 {See Table 7). 

Example 48. Preparation of N-hydroxy-3-{l-[3-(3-methoxy-phenyl)-propyl]-2-oxo- 
2,5-dihydro-lH-pyrrol-3-yl]-propionamide (48ah) 

N-hydroxy-3- { 1 -[3-(3 -methoxy-phenyl)-propyl]-2-oxo-2 ? 5-dihydro-lH-pyrrol- 
3-yl]-propionamide ( 48ah) was p repared b y t he similar p rocedure d escribed i n above 
Example 40 (See Table 7). 
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[Table 7] 



Example- 


etiemical'. structure. 


NMR spectrum data 


41 


HP* ^.qh 


7.08 (4 /= 4.2 Hz, 4H), 6.69 (s, 
3.80 (s, 2% 3.48- £d,, J= 6,6 Hz, '2.57 
(d, J6» K0 Hz,. 6H),- 2.25 (d, ■«*- 6.3- Sfc 
4H), 1.79 (s, 2H) 


42 




7,02^,97 (m, IS); 6.81 (d; * 8,4 Hz, 
3HJ, 6.64 <s, 1H), 4.07 |s, 2H), 3.71 (s, 
2H3i 332 <** He, 2H>, 2.43 (t, 
7.m, 5H), 2.17 & 6.5 Hz, 4H), 
1.78-1.68 (m„ 2H) 


43 




10.23 (s, 1H), 7.09 (dd, jfe- 6.0 He, 4Hfc 
6.73 <s, 1H)> 3 f 79 2H)» 3.45 (t, 5|1. 
Hz, '2HX 2.87-2.80 (»,. 1H), 2.61 (s, 1H), 
2,56 (fc» ifr* '5,9 : Hz, 2H), 2.46 (s, 
1.88-1,81 <m, 2H), 126-1.19 (m, 6H) 


44 


1m ni *• ' - 

■ "*~*\ .y" v 


7.23 (t, 4- 5.5 Hz, lH), 7.14 & 5.5 
Hz, 3H), 6,73 <s, 1H), 3.77 (s,, 2H)„ 3:43 {t, 
ifr 5.0 Hz,; 2H)» 2.58 (t, #> 5.7 Hz., 4H3, 
2.45 (s, 2H),- 1,88^81 (m, 2H) 


45 




7,23-7.04 (m, 4H), 6.73 (s, 1H), 3.77 (s, 
2HJ, 3.43 .->» 5.7 Hz,, 2H), 2-56 ft. 
12.9 Hz, 3H), 2.42 <s, 2H), 1,83 (t, J&= 6.7 
Hz, 2K) 


46 




7.03 (d,- Jfe 8.7 Hz, 2H>> 6.79-63S' :(m, 
2H), «.72 : (s, iHJ. ' 3.72 (d, 9,9 Hz, 5H& 
3.40 (t, J= 7.3 Hz, 2H>, 2,58-2.42 (m, oil), 
1.78 (t, js» 7:4- Hz, 2H) 


47 




7.16-7.06 (m, 2H), 6.84^6.67 Cm, 3H).. 3.79 
Ct, JS= 5,5 Hz, 2H), m5y§,.,-f**-mW, 3H), 
3.50-341 (m, '2H)i 2.55 Ifc Jfa 7.7Hz-, 3H), 
2.43 (s, 1H), 1.87 <s. 2H)„ 1.84-1.77 <ia, 
2H) 


48 


HH-OH 


7.19-7.10 (m, 1H), 6.71 <d. JE- 10.8Hz, 
4H), 3;75 5H), 3,49-3.40 0*-. 2H), 2.55 
(t, 7,7Hz, 4H), 2.43 Cs, 2H$,. 1.88-1.84Cm, 
2H) 



Example 49. Preparation of N-hydroxy-3-(l-naphthalene-2-ylmethyI)-2-oxo-2,5- 
5 dihydro-lH-pyrrol-3-yl)-propionamide (le') 

N-hydroxy-3-Cl-naphthalene-2-ylmethyl-2-oxo-2,5-dihydro-lH-pyrrol-3-yl)- 
propionamide Cle') was prepared by the similar procedure described in above Example 
1 (See Table 8). 
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[Table 8] 







NME specjbrum -or LC-MS data; 


49 




w£ i3M~sm i 311:2). 



Example 50. Preparation of N-hydroxy-3-(l-methyl-2-oxo-2 9 5-dihydro-lH-pyrrol- 
5 3-yl)-propionamide (2h ? ) 



O 




Step 1. Preparation of 3-(2-oxo-2,5-dihvdro-lH-pyrrol-3-vlVpropionic acid methyl ester 
OS 

10 0.1 ml of triethylsilane (0.63 mmol) was added to the reaction solution 

containing 200 mg of 3-[l-(2 3 4-dimethoxybenzyl)-2-oxo-2 ? 5-dihydro-lH-pyirol-3-yl]-- 
propionic acid methyl ester (0.63 mmol) dissolved in 0.7 ml of trifluoroacetic acid 
solution at 0°C. After the reaction mixture was heated for 1 hr, the mixture was filtered 
and concentrated in vacuo to remove solvent. Then the resulting mixture was dissolved 

15 in 20 ml of chloroform solution to separate into an organic layer and water layer. The 
organic layer was washed with 5ml of saturated NaHC0 3 solution and 5 ml of saturated 
NaCl solution, dried over anhydrous MgSCU, filtered and concentrated in vacuo. The 
resultant was purified by Silica gel column chromatography with a solvent mixture 
mixed with EtOAc and hexanes (19:1) as an eluant to give 50 mg of 3-(2-oxo-2,5- 

20 dihydro-lH-pyrrol-3-yl)-propionic acid methyl ester (2f) (yield : 47%). 

l H-NMR (300 MHz, CDC1 3 ) 5 6.76 (br t, 1H), 3.89 (d, /= 1.3 Hz, 2H), 3.63 
(t, J= 1.9 Hz, 3H), 2.58 (s, 4H) 

25 Step 2. Preparation of 3"ri-methvl-2-oxo-2,5-dihvdro-lH-pyrrol"3-vl)-propionic acid 
methyl ester (2g) 

0.33 ml of NaHMDS solution (1.0 M in THF, 0.33 mmol) was added to 0.6 ml 
of THF solution containing 50 mg of 3-(2-oxo-2,5-dihydro-lH-pyrrol-3-yl)-propionic 
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acid methyl ester (2f) (0.30 mmol) prepared by the Step 1 in a dropwise manner at - 
79°C and stirred for 30 mins. After 0.3 ml of dimethyl sulfate 0.36 mmol) was added 
thereto, the reaction mixture was stirred for 4hrs at 0°C. Then the resulting mixture was 
dissolved in 2ml of saturated NH 4 C1 solution and extracted with 7 ml of ethyl acetate to 
5 separate into an organic layer and water layer. The organic layer was washed with 2 ml 
of saturated NaHC0 3 solution and 2 ml of saturated NaCl solution, dried over 
anhydrous MgS0 4 , filtered and concentrated in vacuo. The resultant was purified by 
Silica gel column chromatography with EtOAc as an eluant to give 18 mg of 3-(l- 
methyl-2-oxo-2 ? 5-dihydro-lH-pyrrol-3-yl)-propionic acid methyl ester (2g) (yield : 
10 33%). 

^-NMR (300 MHz, CDC1 3 ) 5 6.65 (br t, 1H), 3.81 (s, 1H), 3.64 (s, 3H), 3.01 (s, 
3H), 2.60 (t, 4H). 

Step 3. Preparation of N-hvchoxv-3-(l-methvl-2-oxo-2.5-dihvdro-lH-pvrrol-3-vl)- 
propionamide (2h) 

15 18 mg of 3-(l-methyl-2-oxo-2,5-dihydro-lH«pyrrol-3-yl)-propiomc acid methyl 

ester (2g) prepared by the above Step 2 was dissolved in methanol solution (0.1 mmol) 
and then 1.7 M methanolic suspension solution containing NH 2 OK (0.09 ml, 0.15 
mmol) was added thereto at 0°C and the resulting mixture was stirred for 1 hr at room 
temperature. The resulting mixture was neutralized with 0.03 ml of acetic acid, diluted 

20 with 10% methanol/chloroform solution, filtered and concentrated in vacuo. The 
resulting compound was purified by Silica gel column chromatography with a solvent 
mixture mixed with EtOAc and methanol (5:2) as an eluant to give 11 mg of N- 
hydroxy-3-(l-methyl-2-oxo-2,5-dihydro-lH-pyrrol-3-yl)-propionamide (2h) (yield : 

59%). 

25 

l H-NMR (300 MHz, CDC1 3 ) 5 6.76 (br t, 1H), 3.84 (s, 2H), 3.00 (s, 3H), 2.59 (t, 
J— 7.2 Hz, 2H), 2.42 (t, J= 7.2 Hz, 2H) 

Example 51. Preparation of 3-(l-alIyl-2-oxo-2,5-dihydro-lH-pyrrol-3-yl)-N- 
30 hydroxy-propionamide (3h ? ) 

3<l-allyl-2-oxo-2,5-dihydro-lH-pyrrol-3-yl)-N--hydroxy-propionamide (3h') 
was prepared by the similar procedure described in above Example 50 (See Table 9). 
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[Table 9] 



Chemical sbructare 



NMR spectrum 




(m» 1H), 3.36 & 18Hz, 2% 161 & 
&0& ^ .JHBp, 1.87 (s, 2H) 



Example 5 2. Preparation of N-hydroxy-3-[l«(2-naphthalene-l-yl-ethyl)-2-oxo-2,5- 
5 dihydro-lH-pyrrol-3-yl]-propionamide (4n') 

N-hydroxy-3-[H2-nap^^ 
propionarnide (4n') was prepared by the similar procedure described in above Example 
28 (See Table 10). 

10 Example 5 3. Preparation of N -hydroxy-3-[l-(2-naphthalene-2-yl-ethyl)-2-oxo-2,5- 
dihy dro-1 H-pyrrol-3-yl] -propionarnide (5n 5 ) 

N-hydroxy-3 4 1 -(2-naphthale^ 
propionarnide (5n') was prepared by the similar procedure described in above Example 
28 (See Table 10). 

15 Example 54. Preparation of N-hydroxy-3-[2-oxo-l-(2-thiophen-2-yl-ethyl)-2,5- 
dihydro-lH-pyrrol-3-yll-propionamide (6n') 

N-hydroxy-3^2-oxo-1^2-thiophen-2-yl-ethyl)-2 ? 5-dihydro-m-pyrrol-3 
propionarnide (6n 5 ) was prepared by the similar procedure described in above Example 
28 (See Table 10). 



20 
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[Table 10] 



Example 






52 




8.01$, J= at Hz, 1H), 7.17(4, 8:7 'Hz, 
(4,; 8:1 Hx, 1H), f**?.-?0 (m, 
4K), 6.62 (fer i IB),.. 3.56 (a, .2H), 
3J04.23(m, 2H), -2,51 (t, /= 73 Hz, ^Hu 
2.25 : (% J= 73 Hz, 2H) 


53 


0 

HO JL 


/. f$»Lt>t> J?JpLJ» /<3J \S» IJeijU /*rtU-/*44 

(m, 2H), 7,22 1H), 6.61 (br t, 1H), 3=69 (t, 
/= 7.3 Hz, 2H>, 3.60 (s, 2Hj„ 2.97 (t, J= TQ 
Hz, 2H), 2.49 (t, J~ 7.2 Hz, 2H), 2,24 <t, 
7.3 Ha, 2H) 


54 




7.08. (br t, 1H), 6.85 (t, J= 4.0 Hz, 1% 
6.74 <s, 1H), m\ flbf t, 1H), 3,65 fc 4H), 
3.373.29' (m. 1H)„ 3.05 (t, J= 6.1 Hz, '2H), 
2.51 C4 ^ 4.8 Hz,;2H), 2:28 (?, 1H) 



Example 55. Preparation of 3-[l-(3-biphenyl-4~yl-propyl)-2-oxo-2 ? 5-dihydro-lH- 
5 pyrroI-3-yl]-N-hydroxy-propionamide (7w') 

3 - [ 1 -(3 -biphenyl-4-yl-propyl)-2-oxo-2 3 5 -dihydro- 1 H-pyrrol-3 -yl] -N-hydroxy- 
propionamide (7w 5 ) was prepared by the similar procedure described in above Example 
40 (See Table 11). 



10 Example 56. Preparation of N-hydroxy-3-[l-(3-naphthalene-2-yl-propyl)-2-oxo-2,5- 
dihydro-1 H-pyrrol-3-yl]-propionamide (8w') 

N-hydroxy-3 -[ 1 -(3 -naphthalene-2-yl-propyl)-2-oxo~2,5-dihydro- lH-pyrrol-3- 
yl]-propionamide (8w') was prepared by the similar procedure described in above 
Example 40 (See Table 11). 
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[Table 11] 



JL_^.4> VIA-** £*"*W 




MME. spectrum data 


55' ■ 




7.51 (d4,^= 8.0 Hz ?/ 4HJ, "7.37 "(t, 7,4 
Hz, 2H>,. 7.26 <q, J* 'Xf Br. 3H), 6.81 (s, 
1H), 4.79 (s, 2H), 3,89 (s» 2H), 3.48 Cfc».JP= 
11 -Hz, , ;2fH)j, &64 (t, ys» 7.7 Hz, 2H), 2.56 
(t, /= J.I m, 2H), 2:32 C*i S3- Hz, 1H$: 


56 


*n«ftjf£ t« ^ ^ 


1:0.54 (s, 1H), 7.71 (dd, #= 7.9 Hz, 3H), 
7,54 (s v 1H), 7.41-733, (m, 2H), 724(4 
7.8 Hz, 1H), 6.64 (s, 1H), 3.67 .<*. 2H), 340 
<s,'2H), 2.69 (t, J= 6.7' Hz, .2H)»: 2.57 (s, 
2H),,241 fe 2H), 1,86 ft, 2H) 



Example 57. Preparation of 3-[l-(2,4-Dimethoxybenzyl)-2-oxo-l 9 2 ? 5,6- 
5 tetrahydropyridin-3-yl]N-hydroxypropionamide(el) 

Step 1. Preparation of But-3-envl-(2,4-dimethoxybenzvl)amine (b) 

0.5 ml of l-Bromo-3-butene (4.93 mmol) and 0.94 ml of diisopropyl ethylamine 
(5.40 mmol) were added to the reaction solution containing 0.74ml of 2, 4- 

10 dimethoxybenzylamine(a) (4.93 mmol) dissolved in methylene chloride with stirring 
and the mixture was stirred at room temperature for overnight. The reaction mixture was 
washed with saturated NaCl solution, dried over MgS0 4 , filtered and concentrated in 
vacuo. The resulting compound was purified with Silica gel column chromatography 
with EtOAc solvent as an eluant to give 436mg of the pure title compound (b) (yield: 

15 40%). 

] H-NMR (300 MHz, CDC1 3 ) 5 7.10(d, J= 8.1 Hz, 1H), 6.41 (m, 2H), 5.75(m, 1H), 
5.01(m, 2H), 3.78(s, 3H), 3.77(s, 3H), 3.70(s, 2H), 2.63(t, J=7.5 Hz, 2H), 2.24(m, 2H) 

20 Step 2. Preparation of 4-rBut-3-envl-(2,4-dimethoxvbenzvlVcarbamovn-pent-4-enoic 
acid methyl ester (c) 

714 mg of 2-methylene-pentane dionate-5 -methyl ester (4.52 mmol), 953 mg 
of EDC (4.97 mmol) and HOmg of DMAP (0.9 mmol) were added to 0.5 M of reaction 
25 solution dissolving the compound (b) prepared by above step 1 in methylene chloride 
and the mixture was stirred for 5 hrs at room temperature. The resulting mixture was 
diluted with ethyl acetate, and washed with 5% HC1 solution (10 ml) and 10 ml of 
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saturated NaHC0 3 solution to separate into an organic layer and water layer. The 
organic layer was dried over anhydrous MgS0 4 , filtered and concentrated in vacuo. 
The resultant was purified by Silica gel column chromatography with a solvent mixture 
mixed with EtOAc and hexanes (1:2) as an eluant to give 1.39 g of 4-[but-3-enyl-(2,4- 
5 dimethoxybenzyl)-carbamoyl]-pent-4-enoic acid methyl ester (c) (yield : 40%). 

Step 3. Preparation of 341-(2.4-dimethoxvbenzvlV2-oxo-L2,5.6-tetrahvdro--nvridin-3- 
vl] -propionic acid methyl ester (d) 

10 130 mg of the compound (c) (0.360 mmol) prepared by the above Step 2 was 

added to the catalyst solution containing 20 mg of ruthenium (0.024 mmol) dissolved in 
CH 2 C1 2 . Then the mixture was stirred for 24 hrs at room temperature, filtered and 
concentrated in vacuo. The resultant was purified by Silica gel column 
chromatography with methanol/chloroform (1:10) solvent mixture as an eluant to give 

15 108 mg of the title compound (d) (yield : 90%). 

! H-NMR (300 MHz, CDC1 3 ) 5 7.17(d, 8.9Hz, 1H), 6.41(m, 2H) 5 6.26(t, 
J=4.3 Hz, 1H), 4.53(s, 2H), 3.77(s, 3H), 3.76(s, 3H), 3.62(s, 3H), 3.28(t, J= 7.1 Hz, 2H), 
2.61-2.47(m, 4H), 2.22(m, 2H) 
20 13 C-NMR (75 MHz, CDCI3) 8 173.6, 164.8, 160.2, 158.5, 134.2, 133.9, 130.4, 

118.0, 104.1, 98.3, 55.2, 51.3, 45.0, 44.3, 33.3, 26.6, 23.9 

Step 4. Preparation of 3-ri-(2.4-dimethoxvbenzvlV2-oxo-1.2.5,6-tetrahvdro-pyridin-3- 
vl]-N-hvdroxv-propionamide (el) 

25 46 mg of compound (d) prepared by the above Step 3 was dissolved in methanol 

solution (0.138 mmol) and then 1,7 M methanolic suspension solution containing 
NH 2 OK (0.122 ml, 0.207 mmol) was added thereto at 0°C and the resulting mixture was 
stirred for 3 hrs at room temperature. The resulting mixture was neutralized with 0.02 
ml of acetic acid, diluted with 10 ml of ethyl acetate solution, filtered and concentrated 

30 in vacuo. The resulting compound was purified by column chromatography on Silica 
gel with methanol/chloroform (1:10) solvent mixture as an eluant to give 32 mg of the 
title compound (el) (yield: 73%). 

^-NMR (300 MHz, CDCI3) 5 7.122(d, J= 9.0 Hz, 1H), 6.415-6.331 (m, 3H), 4.505 (s, 
35 2H), 3.750 (s, 3H), 3.744 (s, 3H), 3.271 (t, J= 6.9 Hz, 2H), 2.552 (m, 2H), 2.381 (m, 
2H), 2.220 (m, 2H) 

13 C-NMR (75 MHz, CDCI3) 5 170.1, 165.4, 160.2, 158.5, 135.8, 133.5, 130.4, 117.5, 
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104.2, 98.3, 55.3, 44.9, 44.6, 32.8, 27.1, 23.8 

Example 58. Preparation of N-hydroxy-3-(l-benzyl-2-oxo-l,2,5 ? 6-tetrahydro- 
pyridin-3-yl)-propionic acid (e2) 

N-hydroxy-3-(l-benzyl^ acid 
(e2) was prepared by the similar procedure described in above Example 57 (See Table 
12). 

Example 59. Preparation of N-hydroxy-3-[l-(4-nitro-benzyl)-2-oxo-l 9 2 ? 5 ? 6« 
tetrahydro-pyridin-3-yl)-propionamide (e3) 
N-hydroxy-3-[l-(4-mtro-ben^^ 

propionamide (e3) was prepared by the similar procedure described in above 

Example 57 (See Table 12). 

Example 60. Preparation of 3-(l-benzyl-2-oxo-l 9 2 9 5 9 6-tetrahydro-pyridin-3-yl)-N- 

hydroxy propionamide (e4) 

3-(l-benzyl-2-oxo-l,2,5,64etrahydro-pyridin-3-yl)-N-hydroxy propionamide 
(e4) was prepared by the similar procedure described in above Example 57 (See Table 
12). 

Example 61. Preparation of N-hydroxy-3-[2-oxo-l-(4-phenyl-butyl)-l,2,5 ? 6- 
tetrahydro-pyridin-3-yl]-propionamide (e5) 

N-hydroxy-3-[2-oxo-l-(4-pheny^ 
propionamide (e5) was prepared by the similar procedure described in above Example 
57 (See Table 12). 

Example 62. Preparation of N-hydroxy-3-(2-oxo-l-phenethyl-l ? 2 9 5,6-tetrahydro- 

pyridin-3-yl)-propionamide (e6) 

N-hydroxy-3-(2-oxo-l-phenethyl-l,2,5,64etxahydro-pyridin-3-yl)-propionamide 

(e6) was prepared by the similar procedure described in above Example 57 (See Table 
12). 
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[Table 12] 





Qxemicd sjsracture: 


NMR spectrum data. 
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7;28^n. Sfi), ; 6;44|» JM£ Hz, 1H), 4.6l(s|, 2B3,, 
3J3(%;,23©, 2,5% JWW Hz, 2H), 2.28(m, 4H) 


59 




8,14(4 J=8;4Hk 2H), 7.40(t. J=7.2Hs 2H ), 
6;42£br t 1HJ, .4.67^ ;2H), 3.32$ J*»$3Bi 2H ), 
2.67-2,32(m SH) 


60 




7,2^7. l'SjCm 5H) $.408* t 11)., 3V620: «7=7.2Hz 
2H)i 3 ; 19ft «M?,lHz .-2B. ), 2.85$ JW7.1B* 2H 
% .2.54,2 4 44(m ;2H). 2,1.8-2.:15(m 4H) 


61 


12 


7M-7Atfm, 5H); ? 6;31|br t, IH), 3.350b t, 2H), 
3/23(br t, 2H), 2:55(4 . J=6;-6H^ 4H), ;fc33fc 
2H), 2,iP(s, -2H), 180(br t # 2H) 


62 


a o 


7,28-7 5^*3% J-3,9, 11$, 3 3% 
J^6.75,..2H). f 3^ J^?.G5, 2H). 2.620, J=7.05, 
2H), 2.54% J=6.75, 2B| 2,40(t, JM>.75,.2H), 
2.27Cab, J=6i0» 5,4, 2H), 1,58ft,. ,7=2.7, 4H) 



Example 63. Preparation of 3-[l-(2,4-dimethoxybenzyl)-2-oxo-l ? 2 ? 5,6-tetrahydro- 
5 pyridin-3-yl] -propionic acid (fl) 




1 1 mg of LiOH-H 2 0 solution (0.26 irimol) was added to 0.75 ml of THF solution 
10 containing 58 mg of 3-[l-(2 ? 4-dimethoxy benzyl)-2-oxo-l,2,5,6-tetrahydro pyridine-3- 
yl] -propionic acid methyl ester (d) (0.17 mmol) in a dropwise manner at 0°C. After 
the reaction mixture was stirred for 2hrs at 0°C and for lhr at room temperature, 5% 
HC1 was added to the mixture to pH 2. Then the mixture was extracted three times 
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with 10ml of ethyl acetate, the organic layer was washed with saturated NaCl solution, 
dried over anhydrous MgS0 4 , filtered and concentrated in vacuo. The resulting 
compound was purified with Silica gel column chromatography with 
methanol/chloroform (1:10) solvent mixture as an eluant to give 44 mg of the title 
5 compound (fl) (yield : 80%). 

! H-NMR (300 MHz, CDC1 3 ) 6 7.16(d, J= 8.9 Hz, 1H), 6.42(m, 2H), 6.29(t, J= 
4.3 Hz, 1H), 4.54(s, 2H), 3.76(s, 3H), 3.76(s, 3H), 3.29(t, J= 7.2 Hz, 2H), 2.56(m, 4H), 
2.22(m, 2H) 

10 l3 C-NMR (75 MHz, CDC1 3 ) 5 177.7, 165.1, 160.1, 158.5, 134.6, 133.9, 130.5, 

117.7, 104.1, 98.3, 55.2, 44.9, 44.5, 33.5, 26.3, 23.8 

Example 64. Preparation of 3-(l-benzyl-2-oxo-l 5 2,5,6-tetrahydro-pyridin-3-yl)- 
propionic acid (f2) 

15 3-(l-benzyl-2-oxo-l,2,5,6-tetrahydro-pyridin-3-yl)-propionic acid (£2) was 

prepared by the similar procedure described in above Example 63 ( See Table 13). 

Example 65. Preparation of 3-[l-(4-nitro-benzyl)-2-oxo-l,2 9 5,6-tetrahydro-pyridin- 

3-yl)-propionic acid (£3) 

20 3-[l-(4-nitro-benzyl)-2-oxo-l,2,5,6-tetrahydro~pyridin-3-yl)-propionic acid (f3) 

was prepared by the similar procedure described in above Example 63 ( See Table 13). 

Example 66. Preparation of 3-[2-oxo-l-(3-phenyl-propyl)-l ? 2,5 ? 6-tetrahydro- 
pyridin-3-yl)-propionic acid (f4) 

25 3-[2-oxo- 1 -(3-phenyl-propyl)- 1 ,2,5,6-tetrahydro-pyridin-3-yl)-propionic acid 

(f4) was prepared by the similar procedure described in above Example 63 (See Table 
13). 

Example 67. Preparation of 3-[2-oxo-l-(4-phenyl»butyl)-l ? 2 ? 5 9 6-tetrahydro- 
30 pyridin-3-yl)-propionic acid (f5) 

3 - [2-oxo- 1 -(4-phenyl-butyl)- 1 ,2,5 ,6-tetrahydro-pyridin-3 -yl)-propionic acid (£5) 
was prepared by the similar procedure described in above Example 63 (See Table 13). 

Example 68. Preparation of 3-(2-oxo-l-phenethyl-l 5 2,5 5 6-tetrahydro-pyridin-3-yl)- 

35 propionic acid (f6) 

3-(2-oxo-l-phenethyl"l,2,5,64etrahydro-pyridin-3-yl)-propionic acid (f6) was 
prepared by the similar procedure described in above Example 63 (See Table 13). 
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[Table 13] 





Chemical structure 


SMR spectrum data 
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7,250n» 5B) ? ;6 M2S$ 1^, 'C60(s, 
m, 3.26(t, J^U Hz, 2H), 2:59(m, 4B& 
2125.6», 2H) 


65 




&tfgd J^8.?Hz.:2B), 7,42(4, £-8.-6B& '2E|, 
&3^'M3E&» 1B&-*G9(*t 2H) '3,32ft,. 
J=7.2H2, 2H) 2.64-2,53(m, 4H), 2,33(dd 


66 




»2<br s 7i.28-7.15^, 5H), 6.28(t, 
,£=4.4,. IS), 34# J^A 2H) 346$, J=7.% 
m- . M&r 2ff; 2,58-2.48 (m, 4K) 
^■t55fAB ,7=1 1-4 6 8 2ED 


67 




7.28-7,10(m,5Bj,- 6.28Cbr, t, IE),, 5.75-5.60(m, 
ID, :54m «RSB* 205, 3,4l4;26(ia, W§ 
iMzmm., 7HJ 1:84^ J=^.8Hz,, 2H). 


68 




7.256-7.138^, 53),, S.33(br, t, lS3,.3.42£t, 
Mfe 2H), 3.-32^^35*. Jf$, 243$, 
J-7.05*, 2.5470, j=2.4, 4H), 2.30(4 
JM.5. 2H), U6l(q, .*»L5fc 4IQ 



Example 69. Preparation of 3-(l-benzyl-2-oxo-l ? 2 ? 5 ? 6-tetrahydro-pyridin-3-yI)-N- 
5 pyridin-2-yl-propionamide (gl) 




Pyridyl amine was added to organic solvent dissolving of 3-(l-benzyl-2-oxo- 
l ? 2 9 5 ? 6-tetrahydro-pyridin-3-yl)-propionic acid (0.12 mmol) in EDC. The resulting 
10 compound was purified by Silica gel column chromatography with 
methanol/chloroform (1:20) solvent mixture as an eluant to give 16 mg of the title 
compound (gl) (yield : 39%). 
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Example 70. Preparation of N-(2-amino-phenyl)-3-(l-benzyl-2-oxo-l ,2,5,6- 
tetrahydro-pyridin-3-yl)-propionamide (g2) 



40 mg of 1,2-phenylenediamine (0.37 ramol), 77 mg of EDC (0.4 mmol) and 1 
mg of DMAP (3 M%) were added to reaction solution dissolving 3-(l-benzyl-2-oxo- 
l 5 2 ? 5 ? 6-tetrahydro-pyridin-3-yl)-propionic acid prepared by above Example 8 in 1ml of 

10 methylene chloride under Argon atmosphere. After the mixture was stirred for 13 hrs 
at room temperature, the resulting mixture was diluted with ethyl acetate and washed 
with 10% NaOH solution (10 ml). Then the residue was extracted with 50 ml of 
chloroform, dried over anhydrous MgS0 4 , filtered and concentrated in vacuo. The 
resultant was purified by Silica gel column chromatography with a solvent mixture 

15 mixed with methanol and chloroform (1:20) as an eluant to give 96 mg of N-(2-amino- 
phenyl)-3-(l-beii2yl-2-oxo-l ? 2,5 5 ^ (g2) (yield : 

91%). 

l H-NMR (300 MHz, CDC1 3 ) 88.29 (s, 1H), 7.29-7.19 (m, 5H), 7.13 (d, 1H, J= 
20 7.8Hz), 6.99-6.94 (m, 1H), 6.68 (t, 2H, J= 7.9Hz), 6.37 (t, 1H, J= 8.4Hz), 4.57 (t, 2H, 
7.4Hz), 3.88 (s, 2H), 3.29-3.21 (m, 2H), 2.68 (t, 2H, J= 6.5Hz), 2.59 (t, 2H, 6.5Hz) 5 
2.26-2.217 (m, 2H) 

Example 71. Preparation of N-(2-amino-phenyl)-3-[l-(2-methyl-benzyl)-2-oxo- 
25 l,2,5,6-tetrahydro»pyridin-3-yl)-propionamide (g3) 

N-(2-amino-phenyl)-3 -[ 1 -(2-methyl-benzyl)-2-oxo- 1 ,2,5,6-tetrahydro-pyridin-3- 
yl)-propionamide (g3) was prepared by the similar procedure described in above 
Example 69 and 70 (See Table 14). 

30 Example 72. Preparation of N-(2-amino-phenyl)-3-[l-(2-methyI-benzyl)-2-oxo- 
1 ,2,5,6-tetr ahydro-pyridin-3-yl)-propionamide (g4) 

N-(2-amino-phenyl)-3 -[ 1 -(2-methyl-benzyl)-2-oxo- 1 ,2,5 ,6-tetrahydro-pyridin-3- 
yl)-propionamide (g4) was prepared by the similar procedure described in above 
Example 69 and 70 (See Table 14). 




5 
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[Table 14] 



Jurampte 


'0zvmi6£: structure. 


33MR : specfcram data 


ft 




Jlfsfi/i. ITT 2_n> i(TT_\ £t\'"it^ "VETS *2 Ol'yl/^. *5T3Pl 


72 




8.305(s,lH), 7.189-7.091(m,2H), 
^S69 ? 6;944(m,» .6,794-6;741(m,3H3, 
S.«9.1-&631<m,2H), 6.355(t,lH,J=4. 1Hz),. 
4539(s T 2H): 3,965Cs,2H), 3.707(s ( 3HDv 

2.;22Cd42H,J-=7.1Hz) 



Example 73. Preparation of N-benzyloxy-3-(2»oxo-l-phenethyl-l ? 2 ? 5 ? 6-tetrahydro- 
5 pyridin-3-yI)-propionamide (g5) 




Benzyloxyamine was added to organic solvent dissolving 30 mg of 3-(l-benzyl- 
2-oxo-U2 ? 5 ? 6-tetrahydro-pyridin-3-yl)-propionic acid (0.15 mmol) prepared by above 
10 Example 12 in EDC. The resulting compound was purified by Silica gel column 
chromatography with ethylacetate/chloroform (1:1) solvent mixture as an eluant to give 
41 mg of the title compound (g5) (yield : 75%). 

l H-NMR (300 MHz, CDC13) 57.41-7.15 (m, 1H), 6.34 (br t, 1H), 4.88 (s, 2H), 
3.58 (t, J= 7.4Hz, 2H), 3.16 (t, J= 7.2Hz, 2H), 2.82 (t, J= 7.2Hz 5 2H), 2.53 (t, J= 6.8 Hz, 
15 2H), 2.26 (br s, 1H), 2.19 (dd, J= 1 1.4, 7.1Hz, 2H) 

Example 18. Preparation of 3-[l-(4-acetylamino-benzyl)-2-oxo-l 9 2,5 5 6-tetrahydro- 
pyridin~3-yl)~N-hydroxy~propionamide Q 1) 



20 Step 1. Preparation of 341-r4-ammo-benzvl>2-oxo-L2J 
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propionic acid methyl ester (h) 

50 mg of 3-[H2,4-dimethoxybe^ 
propionic acid methyl ester (d) (0.16 mmol) prepared by the Step 3 of above Example 1 
was dissolved in methanol solution at room temperature. Then 154 mg of Zn (2.36 
5 mmol) and 0.01 ml of acetic acid (0.16 mmol) were added thereto and the mixture was 
stirred for 20 hrs at 80°C. The resulting compound was purified by Silica gel column 
chromatography with a solvent mixture mixed with ethylacetate and hexane (1:1) as an 
eluant t o give 4 3 mg o f 3 4H4-ammo-benzyl)-2-oxo-l£ 
propionic acid methyl ester (h) (yield : 92%). 

10 

! H-NMR (300 MHz, CDC1 3 ) 8 8.22 (d, 1H, J= 8.5Hz), 8.11 (d, 1H, J= 8.4Hz), 
7.37 ft 2H, J= 8.3Hz), 6.33 (t, 1H, J= 4.3Hz), 4.66 (d, 2H, J= 7.5Hz), 3.63 (s, 3H), 3.29 
ft 2H, J= 6.6Hz) 5 2.63 ft 2H, J- 6.9Hz), 2.54 ft 2H 5 6.6Hz), 2.28 ft 2H, J= 4.2Hz) 

15 Step 2. Preparation of 341-(4-acetvlamino-benzvlV2-oxo-L2.5,6-tetrah vcko-pmdin-3^ 
vl] -propionic acid methyl ester (0 

17.5 mg of 3 - [ 1 -(4-amino-benzyl)-2-oxo-l ,2,5,6-tetrahydro-pyridin-3 -yl] - 
propionic acid methyl ester (h) prepared by above Step 1 was dissolved in methylene 
chloride solution (0.06 mmol). And then 6 of (AcO) 2 O(0.07 mmol), 0.01 ml of 

20 triethylamine (0.08 mmol) and 1.0 mg of DMAP (0.008 mmol) were added thereto and 
the mixture was stirred for 3 hrs at 0°C. The reaction was stopped by adding methanol 
and the mixture was extracted three times with 10ml of ethyl acetate. The organic layer 
was w ashed w ith s aturated N aCl s olution, dried over anhydrous M gS0 4 , filtered and 
concentrated in vacuo. The resulting compound was purified with Silica gel column 

25 chromatography with ethylacetate as an eluant to give 46 mg of 3-[l-(4-acetylamino- 
benzyl)-2-oxo-l ? 2 5 5 ? 6-tetrahydro-pyridin-3-yl)-propionic acid methyl ester (i) (yield : 
44%). 

'H-NMR (300 MHz, CDC1 3 ) 58.34 (s, 1H), 7.40 (d 5 2H 5 J= 8.4Hz), 7.10 (d, 2H, 
J= 8.4Hz), 6.29 ft 1H, J= 4.2Hz), 4.50 (s, 2H), 3.61 (s, 3H), 3.22 ft 2H, J= 7.1Hz), 
30 2.59 ft 2H, J= 7.1Hz), 2.51 (d, 2H, /= 6.6Hz), 2.22 (dd, 2H, J= 6.9Hz), 2.09 (s, 3H) 

Step 3. Preparation of 3-ri-r4-acetvlamino-benzylV2-oxo-l,Z5,64etrahvdro--pvridin-3- 
ylVN-hvdroxv-propionamide (jl ) 
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3-[ 1 -(4-acetylamino-benzyl)-2-oxo- 1 ,2,5 ,6-tefrahydro-pyridin-3 -yl) -propionic 
acid methyl ester (i) prepared by above Step 2 dissolved in organic solvent such as 
methanol was reacted with amine salt to give 3-[l-(4-acetylamino-benzyl)-2-oxo- 
l 5 2,5 3 6-telTahydro-pyridin-3-yl]-N-hydroxy--propionamide (j 1). 

^-NMR (300 MHz, CDC1 3 ) 5 7.50 (d J= 8.0Hz 2H), 7.23 (d 8.0Hz 2H), 
6.44 (br t 1H), 4.57 (S 2H), 3.33 (t 5 J= 6.5Hz, 6H) 2.57 (br t, 2H) 2.30-2.26 (m, 4H) 
2.10 (s, 2H) 

Example 75. Preparation of N-4-[5-(2-hydroxycarbamoyl-ethyI)-6-oxo-3 ? 6-dihydro- 
2-pyridin-l-yl-methyl]-phenyl-benzamide (j2) 

N-4- [5-(2-hydroxycarbamoyl-ethyl)-6-oxo-3 ,6-dihydro-2-pyridin- 1 -yl-methyl] - 
phenyl-benzamide (]2) was prepared by the similar procedure described in above 
Example 74 (See Table 15). 

Example 76. Preparation of N-hydroxy-3-[l-(4-dimethylsulfonylamino-benzyl)-2- 
oxo-l 9 2 9 5 ? 6-tetrahydro-pyridin-3-yl]-propionamide (j3) 

N-hydroxy-3-[l-(4-dimethylsulfonylamino-benzyl)-2-oxo-^ 
pyridin-3 -yl] -propionamide (j3) was prepared by the similar procedure described in 
above Example 74 ( See Table 15). 

Example 77, Preparation of N-hydroxy-3-2-oxo-l-[4-(toluene-4-sulfonylamino)- 
benzyl-l,2,5,6-tetraliydro-pyridin-3-yl]-propionamide (j4) 

N-hydroxy-3 -2-oxo- 1 -[4-(toluene-4-sulfonylamino)-benzyl- 1 ,2 ? 5 ,6-tetrahydro- 
pyridin-3-yl] -propionamide (j 4 ) was prepared by the similar procedure described in 
above Example 74 (See Table 15). 
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[Table 15] 







NMR sbeottum data 


73! ; 


" "[ iff 

-no 


7:90 (t ^,05Hz 7,67 (4 ^=S,10Hz r 
m 7 i 59-7,47(m, 3H) 7.30 {4 /=S,lGBs 2H)„ 
€.45 Ckfe IS) -4/61 (s;3H), 3:36 (i, JWfc2>. 
2H): 3.30 fo, ^=1.5Hs, 4H) giSS (fe t,2H) 


76 




7,24 (q f J*=8i6Hz> 4H) 6,45 (fej; t, 1H) 4*58 
(s,2 H) 138-3,29 Sm/fflQ? 2.93 (s, 3H) 2,57 
(t, 2H, £=7,1) 234-2,24Cm, 4H) 


77 




7.78 (4, J=8.0Hs r 2H), 7.3-1 (4 ^=73Hz,2H ) 
7.27-7.21 (m, 4H> 64*? ^7,2Hz,l^: ; 4.6|( 
<t JH3.5H*.'1B$ 3.47Cs, 4H) 3.3 .6,3 JO; 
(m,ffl) 2;71-.264(m i 1H) 2.51-2.44 (itt,3H), 
2.32 (d, J=4.5Bz r t® 



Example 78. Preparation of 3-[l-(4-acetylamino-benzyl)-2-oxo-l,2,5,6-tetrahydro- 
5 pyridin-3-yl]-propionic acid (k) 




3^l_(4_acetylamiiio43eiizyl)-2-oxo-l,2,5,6-te1xahydro-pyridin-3-yl]-propionic 
acid methyl ester (i) prepared by above Step 2 of Example 18 dissolved in organic 
10 solvent such as tetrahydrofurane was reacted with LiOH to give 3-[l-(4-acetylamino- 
benzyl)-2-oxo-l,2,5,6-tetrahydro-pyridin-3-yl]-propionic acid (k). 

'H-NMR (300 MHz, CDCI3) 8 7.50 (d J= 8.0Hz 2H), 7.23 (d J= 8.6Hz 2H), 
6.45 (tJ= 4.5Hz 1H), 4.58 (S 2H), 3.32 (t, /= 7.5Hz,3H) 2.57 (t, J= 7.5Hz, 2H) 2.46 (t, 
15 J=7.5Hz,2H) 
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Example 79. Preparation of 3- [1 -(4-b enzoylamino-b enzyl)-2-oxo-l ? 2,5,6- 
tetrahydro-pyridin-3-ylJ-propionic acid (k2) 

3-[l-(4-benzoylamino-benzyl)-2-^^ 
acid (k2) was prepared by the similar procedure described in above Example 78 (See 
5 Table 16). 

Example 80. Preparation of 3-2-oxo-l-[4-(toluene-4-sulfonylamino)-benzyl]-2-oxo- 
l,2 5 5,6-tetrahydro-pyridin-3-yl]-propionic acid (k3) 
3-2-oxo-H4-(toluene-4-su^ 
10 pyridin-3-yl] -propionic acid (k3)was prepared by the similar procedure described in 
above Example 78 (See Table 16). 



[Table 16] 



Example 


Chemical structure:: 


jNMR spectrum data 


79 


■» 


2H), 7.49-7,37 (m, 7.19 (d, #=S.4Hk, 
2ED..6.33 (q, JWWHfc, 1B3 3,26 & 

3B$.$#mm (m^S) 2,24 

^■IISHk. 3,5Hz. -.2S) 


S0 : 




7,74(4 miHzi m, 7,18 p» 
fe7;8BEzy2H), £93 (%JN8.1^2SH), 433£s,;. 
2392, 3.20(fei- t;2%, 2:4)0 £s, -9H) 



15 

Example 81. Preparation of N-hydroxy-3-(2-oxo-l-phenethyl-piperidine-3-yl)- 
propionamide (m) 



Step 1. Preparation of ri-(2,4-dimethoxv-benzvlV2-oxo-piperidine-3-vll-acetic acid 

20 methyl ester (1 ) 

3 - [ 1 -(2,4-dimethoxybenzyl)-2-oxo- 1 5 2,5,6-tetrahydro-pyridin-3 -yl]-propionic 
acid methyl ester was dissolved in alcohol solvent under nitrogen atmosphere. Then Pd- 
C was added thereto, and the mixture was hydrogenated under a hydrogen balloon for 1 
to 2 hrs at room temperature. The reaction mixture was filtered and concentrated in 

25 vacuo. The resulting compound was purified with Silica gel column chromatography 
with a solvent mixture mixed with EtOAc/hexane (1:1) as an eluant to give [l-(2 ? 4- 
dimethoxy-benzyl)-2-oxo-piperidine-3-yl]-acetic acid methyl ester (1) (yield : 74%). 
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l H-NMR (300 MHz, CDC1 3 ) 5 7.13 (d, 1H, 7= 8.4Hz) ? 6.42 (d, 2H, J= 7.2Hz), 
4.51(ab, 2H, J= 32.9, 7.4Hz), 3.76 (s, 6H), 3.66(s, 3H), 3.24-3.18(m, 2H), 2.93-2.72(m, 
5 2H), 2.56-2.43(m, 1H), 1.98-1.55(m, 4H) 

Step 2. Preparation of N-hvdroxv-3-(2-oxo-l-phenethvl-piperidine-3-ylV 
propionamide (m) 

10 

\ 

[l-(2 5 4-dimethoxy-benzyl)-2-oxo-piperidine-3-yl]-acetic acid methyl ester (1) 
prepared by above Step 1 was reacted with amine salt to give N-hydroxy-3-(2-oxo- 1 - 
phenethyl-piperidine-3 -yl) -propionamide (m). 

15 

^-NMR (300 MHz,CDCl 3 ) 8 7.26-7.17 (m 5H), 3.61-3.44 (m 2H) 3.08-2.83 
(m4H), 2.56-2.16 (m4H) 

Example 82. Preparation of 2-[l-(2 ? 4-dimethoxy-benzyI)-2-oxo-l,2,5 ? 6-tetrahydro- 
20 pyridin-3-yl]-N-hydroxy-acetamide (pi) 

Step 1. Preparation of 3-(benzvl-but-3-envl-carbamovlVbut-3-enoic acid methyl ester 
£n) 

2-Methylene-pentane dionate-5-methyl ester, EDC and DMAP were added to 
25 reaction solution dissolving the but-3-enyl-(2,4-dimethoxybenzyl)amine (b) prepared by 
above Step 1 of Example 1 in methylene chloride and the mixture was stirred for 5 hrs 
at room temperature to give 3-(benzyl-but-3-enyl-carbamoyl)-but-3-enoic acid methyl 
ester (n). 

30 'H-NMR (300 MHz 5 CDC1 3 ) 5 7.30-7.19 (m, 5H), 5.69(br t, 1H), 5.23(s, 2H), 

5.00(t, 2H, J= 12.6Hz), 4.74(s 5 2H), 3.61(s, 3H), 3.42(s, 4H), 2.30(q, 2H, J= 7.2Hz) 

Step 2. Preparation of ri-(2,4-dimethoxv-benzvlV2-oxo-L2.5.6-tetrahvdro-pvridin-3- 
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vl"j-acetic acid methyl ester (o ) 

3-(benzyl-but-3-enyl-carbamoyl)-but-3-enoic acid methyl ester (n) prepared by 
above Step 1 was added to the catalyst solution containing Grubb's (I) catalysis such as 
ruthenium dissolved in organic solvent such as CH 2 C1 2 to give [l-(2 3 4-dimethoxy- 
5 benzyl)-2-oxo-l ,2,5,6-tetrahydro-pyridin-3-yl]-acetic acid methyl ester (o). 

^-NMR (300 MHz, CDC1 3 ) 5 7.17 (d, 1H, J= 6.2Hz), 6.42-6.36 (m, 3H), 4.54 
(s, 2H), 3.76 (d, 6H, J= 3.0Hz), 3.66 (s, 3H), 3.35(t, 2H, J=6.9Hz), 3.28(s, 2H), 2.29(ab, 
2H, J=11.3,3.4Hz) 

10 Step 3. Preparation of 2-[l-(2,4-dimethoxv-benzvl)-2-oxo-1.2.5.6-tetrahvdro-pvridin-3- 
vl]-N-hvdroxv-acetamide (pi) 




15 [1 -(2,4-dimethoxy-benzyl)-2-oxo- 1 ,2,5 ? 6-tetrahydro-pyridin-3-yl]-acetic acid 

methyl ester (o) prepared by above Step 2 dissolved in alcohol solvent was reacted with 
amine salt to give 2-[l-(2 3 4-dimethoxy-benzyl)-2-oxo-l ? 2 ? 5 ? 64etrahydro-pyridin-3-yl]- 
N-hydroxy- acet amide (pi). 

20 X H-NMR (300 MHz ? CDC1 3 ) 5 7.14 (d, J=8.7Hz, 1H), 6.54(br t, 1H) 6.44 (d, J= 

6.0Hz, 2H), 4.55 (s, 2H), 3.78(s, 6H), 3.41-3.32(m, 2H), 3.20(s, 2H), 2.0 (d, J=4 .5Hz, 
2H) 

Example 83. Preparation of 2-(l-benzyl-2-oxo-l,2,5 9 6-tetrahydro-pyridin-3-yl)«N- 
25 hydroxy-acetamide (p2) 

2-(l-benzyl-2-oxo-l ? 2 ? 5 ? 64etrahydro-pyridin-3-yl)"N-hydroxy-acetam (p2) 
was prepared by the similar procedure described in above Example 82 (See Table 17). 

Example 84. Preparation of N-hydroxy-2-[l-(4-nitro-benzyl)-2-oxo-l,2,5,6- 
30 tetrahydro-pyridin-3-yl)-N-hydroxy-acetamide (p3) 

N-hydroxy-2-[l-(4-nitro-^ 
hydroxy-acetamide (p3) was prepared by the similar procedure described in above 
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Example 82 (See Table 17). 

Example 85. Preparation of N-hydroxy-2-[2-oxo-l-(3-phenyl-propyl)-l,2,5,6- 
tetr ahydr o-py ridin-3-yl] -N-hy droxy-acetamide (p4) 

5 N-hydroxy-2-[2-oxo-l-(3-phen^ 

hydroxy-acetamide (p4) was prepared by the similar procedure described in above 
Example 82 (See Table 17). 

Example 86. Preparation of N-hydroxy-2-[2-oxo-l-(4-phenyl-butyl)-l 9 2 5 5 ? 6- 
10 tetrahydro-pyridin-3-yl]-N-hydroxy-acetamide (p5) 

N4iydroxy-242-oxo-l-(4-ph^ 
hydroxy-acetamide (p5) was prepared by the similar procedure described in above 
Example 82 (See Table 17). 



15 [Table 17] 



Example 


Chemical structure 


NMR spectrum data 


S3 


O ****** H ^ 


754.7:22 (m,- 5H), fc58 foW.5EME) 4;«p 
<s, 2H) ;3J9^3B0(m,3H3. 3.20 (s,2H) 239-2; 30: 
(m,2H) 


84 


n ■ 


(t, IS). 4,75 £s, ! 2H)* • 3.4l(afc, 
JNS.5H<-4aj. 2:43(^,.-jM»2Hz, 2B) 


; 85 




7.22 (d, JNftSHfc, 2H) ?44<%;3B), 6,5t(fe t, 
1H) 143-3,32 fa&QWltfa, 1H) S,59(s,2B&; 
2;y^2H) 1M(^ : 2H). 


86 




7,28-7,13 <m,5H), «.54<l>r t, lflfc t £4*3.31 
(m,5H)> 3,14(s,lH) 2J2'(t > J«7.1Hz,2H3, 
2.34&2H), 1.58&, J-14Hs, 4H) 



Example 87. Preparation of [l-(2 9 4-dimethoxy-benzyl)-2-oxo-l,2 ? 5 9 6-tetrahydro- 
pyridin-3-yl]-acetic acid (ql) 

20 
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[ 1 -(2,4-dimethoxy-b enzyl)-2-oxo- 1 ,2, 5,6-tetrahydro-pyridin-3 -yl] -acetic acid 
methyl ester (o) prepared by the Step 2 of Example 26 dissolved in TFA was reacted 
with LiOH to give [l-(2 5 4-dimethoxy-beiizyl)-2-oxo-l ? 2 5 5 ? 6-tetrahydro-pyridin-3-yl]- 
5 acetic acid (ql). 

^-NMR (300 MHz, CDC1 3 ) 67.18 (d, J= 8.7Hz, 1H), 6.54 (t, J= 4.3Hz, 1H), 
6.45 (d, J- 6.6Hz, 2H), 4.60 (s,2H), 3.79(s, 6H) 3.39(t, J=7.3Hz, 2H), 3.34(s, 2H), 
2.32(ab, J= 11.7Hz, 3.6Hz, 2H) 

10 

Example 88. Preparation of (l-benzyl-2-oxo-l ? 2,5 ? 6-tetrahydro-pyridin-3-yl)-acetic 
acid (q2) 

(l-benzyl-2-oxo-l ? 2,5,6-tetrahydro-pyridin-3-yl)-acetic acid (q2) was prepared 
by the similar procedure described in above Example 87 (See Table 18). 

15 

Example 89. Preparation of (2-oxo-l-phenethyl-l ? 2,5,6-tetrahydro-pyridin-3-yl)- 
acetic acid (q3) 

(2-oxo- 1 -phenethyl- 1 ,2,5 ,6-tetrahydro-pyridin-3-yl)-acetic acid (q3) was 
prepared by the similar procedure described in above Example 87 ( See Table 18). 

20 

Example 90. Preparation of [2-oxo~l-(3-phenyl-propyl)-l,2 5 5 ? 6-tetrahydro-pyridin- 
3-yl)-acetic acid (q4) 

[2-oxo-l-(3-phenyl-propyl)-l,2 5 5 ? 6-tetrahydro-pyridin-3-yl)-acetic acid (q4) Avas 
prepared by the similar procedure described in above Example 87 ( See Table 18). 

25 

Example 91. Preparation of [2-oxo-l-(4-phenyl-butyl)-l ? 2 ? 5 ? 6-tetrahydro-pyridin- 
3-yl)-acetic acid (q5) 

[2-oxo-l-(4-phenyl-butyl)-l ? 2 5 5 3 6-tetrahydro-pyridin-3-yl)-acetic acid (q5) was 
prepared by the similar procedure described in above Example 87 (See Table 18). 

30 
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[Table 18] 



Example* 


e&emieai steuctere 


JwMix spectrum a&t& 


88 




7:29-7,18 5H) C50 a JW.Sfe IE)* 
458 <*, 2H )» 3.31 (4 3=l2Bfe 4H )», 


89 




3.57 (t, J=7,"2Hz, 2E), 3.30 <s, 2H),: 
3,23(t,/=7.2Hz, 2H) 2.90 (t, J=7.2Hz) 
2.23 &fe, J=ll,7Hk,3.6Hs* 2BJ 


90 


° CO 


7,32.7,12 (m,5H) &47(br t, IE) 336(4, 
j^mBEz, 2H), Sill <s,4fi) 2.78(4 
JMxGHz,' 2H) 2.14(^,^i;0,8Ha, 2H) 


91 




7.29-7.14 ;(m,5Hk. &55j& J=4.2Hs, 1BC), 
3,4% JM$.7Hz,/2H), 3C38& ^=7.3Hz, 
2H), 3.31 (s, 2H) 2.64$, J=7.1Hz, ,2H); 
237Cat>. ./=6,3BK, .2K* l.<r?-l;»i,4H) 



Example 92. Preparation of 2-[l-(2 ? 4-dimethoxy"benzyl)-2-oxo-piperidine-3-yl]-N- 
5 hydroxy- acetamide (si) 

Step 1. Preparation of ri-r2.4-dimethoxy-benzYlV2-oxo-pit>e ridine-3-vll-acetic acid 

methyl ester (r ) 

26 mg of [l-(2,4-dimethoxy-benzyl)-2-oxo-^ 

10 acetic acid methyl ester(o) (0.08 mmol) was dissolved in methanol solution under Ar 
atmosphere. 1.7 mg of 10% Pd-C was added thereto and the mixture was hydrogenated 
under a hydrogen balloon. The reaction mixture was stirred for 5 hrs at room 
temperature, filtered and concentrated in vacuo. The resulting compound was purified 
with Silica gel column chromatography to give 25 mg of [l-(2,4-dimethoxy-benzyl)-2- 

15 oxo-piperidine-3-yl]-acetic acid methyl ester (r) (yield : 99%). 

'H-NMR (300 MHz, CDC1 3 ) 5 7.13 (d, J= 8.4 Hz, 2H), 6.41 (dd, J= 8.4 Hz, 
2H), 6.41 (s, 1H), 4.51 (dd, /= 32.7, 14.9 Hz, 2H), 3.76 (s, 6H), 3.66 (s, 3H), 3.22 (dd, 
J= 7 .5, 4 .6Hz, 2H), 2 .90 (dd, 7=15.9, 5.1Hz, 1H), 2 .76 (m, 1 H), 2 .52 (dd, J= 1 6.2, 
20 7.5Hz, 2H), 1.98-1.55 (m, 4H) 
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Step 2. Preparation of ri-r2,4-dime1faoxv-benzvlV2-oxQ-pmeridme-3-vl]-N4iydrQXY- 
acetamide (si ) 




[l-(2,4-dimethoxy-benzyl)-2-oxo-piperidine-3~yl]-acetic acid methyl ester (r) 
prepared by the Step 1 was reacted with amine salt to give [l-(2 ? 4-dimethoxy-benzyl)-2- 
oxo-piperidine-3 -yl]-N-hydroxy-acetamide (si). 

10 ^-NMR (300 MHz, CDC1 3 ) 5 7.15(d, J= 9.0Hz, 1H), 6.46(t, J= 4.65Hz, 2H), 

4.56 (q, J= 7.2, 23.7Hz, 2H), 3.79(s, 6H), 3.31-3.19(m, 2H), 2.86-2.69(m, 2H), 2.41(d, 
J=14.1Hz, 1H), 1.89-1.79 (m, 2H) 

Example 93. Preparation of (2-oxo-l-phenethyl-piperidine-3-yl)-N-hydroxy- 

15 acetamide (s2) 

(2-oxo-l-phenethyl-piperidine-3-yl)-acetic acid (s2) was prepared by the similar 
procedure described in above Example 92 (See Table 19). 

Example 94. Preparation of [2-oxo-l-(3-phenyl-propyl)-piperidine-3-yl]-N- 
20 hydroxy-acetamide (s3) 

[2-oxo-l-(3-phenyl-propyl)-piperidine-3-yl]-acetic acid (s3) was prepared by the 
similar procedure described in above Example 92 ( See Table 19). 



[Table 19] 



Example 


Chenaical sfcractare 


spectrum data 


93 




2.728-2.659(m,lH), i.698-1.426(m,4H), 
1.23C4,«J=7,05,§H) 


94 




7.29-7. \2fta£EQ 3;47-3.3.5Cm;2H5 
3.29-3.23(m,2H)2.63-2.45<m.4II) 
a03-180(m.4H) X.m~. l47(m,2H), 
L33-1.19(m,3H) 
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Example 95. Preparation of 4-[l-(4-methoxy-benzyl)-2-oxo-l,2 ? 5 9 6-tetrahydro- 
pyridin-3-yl]-N-hydroxy-butylamide(vl) 

5 Step 1. Preparation of 5-rr4-methoxv-benzYlVbut-3-envl-carbamovl>hex-5-enoic acid 
methyl ester (t) 

2-Methylene-pentane dionate-5-methyl ester, EDC and DMAP were added to 
reaction solution dissolving the but-3-enyl-(2 3 4-dimethoxybenzyl)amine (b) prepared by 
above Step 1 of Example 1 in methylene chloride solution and the mixture was stirred 
10 for 5 hrs at room temperature to give 5-[(4-methoxy-benzyl)-but-3-enyl-carbamoyl]- 
hex-5-enoic acid methyl ester (t). 

Step 2. Preparation of 441-r4-methoxv-benzvlV2-oxo-L2J,64elTahvdro-t3widin-3-vl1- 
butvric acid methyl ester (u) 
15 5-[(4-methoxy-benzyl)-but-3-enyl-carbamoyl]-hex-5-enoic acid methyl ester (t) 

prepared by above Step 1 was added to the catalyst solution containing Grubb's (I) 
catalysis such as ruthenium dissolved in organic solvent such as CH2CI2 to give 4-[l-(4- 
methoxy-benzyl)-2-oxo-l ? 2 5 5 3 6-tetrahydro-pyridin-3-yl]-butyric acid methyl ester (u). 

20 ! H-NMR (300 MHz, CDC1 3 ) 5 7.19(d, J= 8.4Hz, 2H), 6.83(d, J= 8.4Hz, 2H), 

6.25 (t, J= 4.2Hz, 1H), 4.54 (s, 2H), 3.77 (s, 3H), 3.65 (s, 3H), 3.25(t, J= 6.9Hz, 2H) 
2.33 (t, J= 7.3Hz, 4H), 2.24 (q, J= 4.5Hz ? 2H), 1.80 (t, J= 7.2Hz, 2H) 1.56(s, 2H) 

Step 3. Preparation oj^HH4zmeth^^ 
25 N4ivdroxy-butvlamide (VI) 



m 

A 




4-[l-(4-methoxy-benzyl)-2-oxo-l,2 9 5,6«te1xahydro-pyridin-3 acid 
30 methyl ester (u) prepared by Step 2 dissolved in alcohol solvent was reacted with amine 
salt to give 4-[l-(4-methoxy-benzyl)-2^ 
butylamide (vl). 
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! H-NMR (300 MHz, CDC1 3 ) 5 7.19-7.15 (m, 2H), 6.83 (d, J= 7.8Hz, 2H), 6.28 
(brt 3 1H), 4.53 (s, 2H), 3.76 (s, 3H), 3.25(dt, JA= 7.5Hz, JB= 1.8Hz, 2H), 2.38-2.23 (m 5 
6H), 1.85-1.76 (m, 2H) 

5 

Example 96, Preparation of 4-(l-phenethyl-2-oxo-l ? 2,5 9 6-tetrahydro-pyridin-3-yl)- 
N-hydroxy-butylamide (v2) 

4-(l -phenethyl-2-oxo- 1 ,2,5 ? 6-tetrahydro-pyridin-3 -yl)-N-hydroxy-butylamide 
(v2) was prepared by the similar procedure described in above Example 95 (See Table 
10 20). 

Example 97. Preparation of N-hydroxy-4-[2-oxo-l-(3-phenyl-propyl)-l ? 2 9 5,6- 
tetrahy dro-pyridin-3-yl] -butylamide (v3) 
1 5 N-hydroxy-4- [2-oxo- 1 -(3 -phenyl-propyl)- 1 ,2, 5 ,6-tetrahydro-pyridin-3-yl] - 

butylamide (v3) was prepared by the similar procedure described in above Example 95 
(See Table 20). 

Example 98. Preparation of N-hydroxy-4-[2-oxo-l-(3-phenyl-butyl)-l 5 2 ? 5 ? 6- 
20 tetrahydro-pyridin-3-yl]-butylamide (v4) 

N4iydroxy-4-[2-oxo- 1 -(3 -phenyl-butyl)- 1 ? 2 9 5,6-tetraliydro-pyridin-3-yl]- 
butylamide (v4) was prepared by the similar procedure described in above Example 95 
( See Table 20). 
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[Table 20] 



Example 


Chemical structure • 


HMR! spectrum data 


96 




7i29-7J3(^,5H);6,24^ t.lH), 336 
feJfa&SGHe 2H), 3.3.1-3,29 ^ 1H), 3.16 (t, 
J=«JHz,- : 213, 2.SQ<t, J=3,2Rz, -2W)., 
2,14-2.03 (a, 5H), iM4.m (m, 2H) 




OH 


7,;29-7,l?(m,5H), 632(te tflQ, 3.46 
(tJ=7;3Bz-m* 3.35 (t,,J=5,9Hz, 2.63 
(t„ 7=7.6Hz. ffl), 2.37-2.a8(m, 5H). 1.99-1,73 


: 98 


OH 


7,29-7. 15Cm,5H), O10r t,lH)^3.45 
(fc^SHs. 2H), 3.32' &JW7JiE$ 2H), 2:64 I 
(t, ^.Kfe 2Hj, 2.27(4 ;J^7.2Bk, 6% lio | 
(s , 6H) 



Example 99. Preparation of 3-(2-oxo-l,2,5,6-tetrahydro-pyridin-3-yl)-propionic 
5 acid (g) 



K-0 




3-(2-oxo-l,2,5,6-tetrahydro-pyridin-3-yl)-propionic acid (g) was dissolved in 0.5 
ml of DMF solution. Then BnONH 2 -HCl (30 mg, 0.188 mmol), diisopropyl 

10 methylamine (0.033 ml, 0.189 mmol), EDC (43 mg, 0.224 mmol) and DMAP (5 mg, 
0.041 mmol) were added thereto and the mixture was stirred for overnight at room 
temperature. The mixture was diluted with 7 ml of ethyl acetate and washed with 5% 
HC1 (1 ml) and saturated NaHC0 3 solutions (1 ml). The organic layer was dried over 
anhydrous MgS0 4> filtered and concentrated in vacuo. The resulting compound was 

15 purified by column chromatography on Silica gel with methanol/chloroform (1:20) 
solvent mixture as an eluant to give 126 mg (yield : 55%) of the title compound (h). 

'H-NMR (300 MHz, CDCI3) 5 9.28(s, br, 1H), 7.35(m, 5H), 6.45(s, br, 1H), 
5.70(s, br, 1H), 4.87(s, 2H), 3.47(s, br, 2H), 2.53(m, 2H), 2.27(m, 4H) 
20 13 C-NMR (75 MHz, CDC1 3 ) 5 170.1, 166.9, 137.8, 135.6, 133.0, 129.1, 128.5, 78.0, 
39.7, 32.8, 26.9, 24.1 
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Example 100. Preparation of N-Benzyloxy-3-(2-oxo-l,2 9 5 9 6-tetrahydro-pyridin-3- 
5 yl)-propionamide (h) 



29 mg of 3-(2-oxo-l,2 ? 5 5 6-tetrahydro-pyridin-3-yl)-propionic acid (g) was 
dissolved in 0.5 ml of DMF solution (0.171mM). 30 mg of BnONH 2 HCl (0.188 
mmol), 0.033 ml of diisopropyl methylamine (0.189 mmol), 43 mg of EDC (0.224 

10 mmol) and 5 mg of DMAP (0.041 mmol) were added thereto and the mixture was 
stirred for overnight at room temperature. The mixture was diluted with 7 ml of ethyl 
acetate and washed with 5% HC1 (1 ml) and 1ml of sat. NaHCOs solution. The 
organic layer was dried over anhydrous MgSCU, filtered and concentrated in vacuo. 
The resulting compound was purified by column chromatography on Silica gel with 

15 methanol/chloroform (1:20) solvent mixture as an eluant to give 126 mg (yield : 55%) 
of the title compound (h). 

! H-NMR (300 MHz, CDCI3) 5 9.28(s, br, 1H), 7.35(m, 5H) 5 6.45(s, br, 1H), 
5.70(s, br, 1H), 4.87(s, 2H), 3.47(s, br, 2H), 2.53(m, 2H), 2.27(m, 4H) 
20 13 C-NMR (75 MHz, CDC1 3 ) 5 170.1, 166.9, 137.8, 135.6, 133.0, 129.1, 128.5, 

78.0, 39.7, 32.8, 26.9, 24.1 

Example 101. Preparation of 3-(l-Allyl-2-oxo-l,2 ? 5,6-tetrahydro-pyridm-3-yl)-N- 
hydroxy-propion amide (jl) 



Step 1. Preparation of 3-r2-oxo-1.2.5>6-tetrahvdro-nvridin-3-vlVprot)ionic acid methyl 
ester ffl 

310 mg of 3-[H2,4-dimethoxybenzy^^ 
propionic acid methyl ester (d) (0.93 mmol) was dissolved in 3 ml of trifluoroacetic acid 
30 solution. Then 0.22 ml of triethyl silane (1.395 mmol) was added thereto and the 
mixture was heated for 20 min at 80°C. The solvent was removed in vacuo and the 
remaining residue was diluted in 20 ml of chloroform. The organic layer was washed 
with 5ml of sat. NaHCOs solution and 5ml of sat. NaCl solution. Then the organic 




25 
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layer was dried over anhydrous MgS04 ? filtered and concentrated in vacuo. The 
resulting compound was purified by column chromatography on Silica gel with EtOAc 
solvent as an eluant to give 126mg (yield : 55%) of the title compound (f). 

5 J H-NMR (300 MHz, CDC1 3 ) 86.64(s, br, 1H), 6.35(t, J= 3.0Hz, 1H), 3.59(s, 

3H), 3.3 l(m, 2H), 2.48(m, 4H), 2.26(m, 2H) 

13 C-NMR (75 MHz, CDC1 3 ) 8173.4, 166.8, 136.1, 133.5, 51.4, 39.5, 33.1, 26.0, 

24.0 

10 Step 2. Preparation of 3-ri-allyl-2-oxo-l,2,5,6-tetrahvdro-pvridin-3-vlVpropionic acid 
methyl ester (il) 

0.220 ml of NaHMDS solution (1.0 M in THF, 0.22 mmol) was added to 0.5 ml 
of the THF solution containing 40 mg of 3-(2-oxo-l,2,5,6-tetrahydro-pyridin-3-yl)- 
propionic acid methyl ester (0.218 mmol) prepared by the Step 1 in a dropwise manner 

15 at -79 °C and stirred at -79 °C for 30 mins. After 0.028 ml of allyl bromide (0.327 
mmol) w as a dded t o t he r eaction m ixture, t he m ixture w as s tirred a t 0 ° C for 3 h rs. 
The reaction mixture was quenched by 2 ml of sat. NH 4 C1 solution, and then the organic 
layer was extracted with 7ml of ethyl acetate. The combined organic layer was washed 
with 2ml of sat. NH4CI solution and 2ml of sat. NaCl solution. Then the organic layer 

20 was dried over anhydrous MgSCU, filtered and concentrated in vacuo. The resulting 
compound was purified by column chromatography on Silica gel with EtOAc/hexane 
(1 :2) solvent mixture as an eluant to give 36 mg (yield : 74%) of the title compound (il). 

l H-NMR (300 MHz, CDC1 3 ) 5 6.28(m, 1H), 5.74(m, 1H), 5.14(m, 2H), 3.99(d, 
25 J= 5.7 Hz 2H), 3.61(s, 3H), 3.27(t, J= 6.9 Hz, 2H), 2.51(m, 4H), 2.27(m, 2H) 

13 C-NMR (75 MHz, CDCI3) 5 173.6, 164.6, 134.3, 134.1, 133.3, 117.1, 51.4, 
49.0, 44.6, 33.3, 26.6, 23.8 

Step 3. Preparation of 3-(l-allvl-2-oxo-L2.5 < 6-tetrahvdro-pvridin-3-vl)-N-hydroxv- 
30 propionamide (il) 




s, 
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24 mg of 3-(l-allyl-2-oxo-l ? 2,5 ? 6-tetrahydro-pyridin-3-yl)-propionic acid methyl 
ester (il) prepared from the above Step 2 was dissolved in methanol solution (0.11 
mmol) and then 0.122 ml of 1.7M NH 2 OK suspension solution (0.207 mmol) was 
5 added thereto at 0°C and stirred for 3 hrs at room temperature. The resulting mixture 
was neutralized with 0.02 ml of acetic acid, diluted with 10 ml of ethyl acetate solution, 
filtered and concentrated in vacuo. The resulting compound was purified by column 
chromatography on Silica gel with methanol/chloroform (1:10) solvent mixture as an 
eluant to give 11 mg (yield : 48%) of the title compound (jl). 

10 

1 H-NMR (300 MHz, CDC1 3 ) : 86.39(br t, 1H), 5.78-5.67(m, 1H), 5.17(d, 7=5.4 
Hz ? 1H), 5-12(s, 1H), 3.98(d, J= 5.4 Hz, 2H), 3.30(t, J= 7.0 Hz, 2H), 2.54-2.28 (m, 6H) 

Example 102. Preparation of N-hydroxy-3-(l-methyl-2-oxo-l,2,5,6-tetrahydro- 
1 5 pyridin-3-yl)-propionamide (j2) 

Step 1. Preparation of 3-a-methvl-2-oxo-l,2.5.6-tetrahvdro-pvridin-3-vlVpromonic 
acid methyl ester (i2) 

" 0.22 ml of 1.0 M NaHMDS solution in THF (0.22 mmol) was added to 0.5 ml of 

20 THF solution containing 80 mg 3-(2-oxo-l,2,5,6-tetrahydro-pyridin-3-yl)-propionic 
acid methyl ester (f) prepared from the step 1 in Example 3 (0.44 mmol) in a dropwise 
manner at -79 °C and then stirred for 30 min. After 0.48 ml of methyl bromide (0.48 
mmol) was added to the reaction mixture, the solution was stirred at 0 °C for 3 hrs. 
The reaction mixture was quenched by 2 ml of sat. NH 4 C1 solution and then the organic 

25 layer was extracted with ethyl acetate (7 ml). The combined organic layer was washed 
with 2ml of sat. NH 4 C1 solution (2 ml) and 2 ml of sat. NaCl solution subsequently. 
Then the organic layer was dried over anhydrous MgS04 ? filtered and concentrated in 
vacuo. The resulting compound was purified by column chromatography on Silica gel 
with EtOAc solvent as an eluant to give 62 mg (yield : 72%) of the title compound (i2). 

30 

Step 2. Preparation of N-hvdroxv-3-(l-methvl-2-oxo-L2.5.6-tetrahvdro-pvridin-3-vl)- 

propionamide (i2) 

□ 
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50 mg of 3-(l-methyl-2-oxo-l,2 5 5 ? 64ete^ acid 
methyl ester prepared from the above Step 1 was dissolved in methanol (0.25 mmol) 
and then 0.12 ml of 1.7M NH 2 OK suspension solution in methanol (0.21 mmol) was 
5 added thereto at 0°C and the resulting mixture was stirred for 3 hrs at room temperature. 
The resulting mixture was neutralized with 0.02 ml of acetic acid, diluted with 10 ml of 
ethyl acetate, filtered and concentrated in vacuo. The resulting compound was purified 
by column chromatography on Silica gel with methanol/chloroform (1:20) solvent 
mixture as an eluant to give 19 mg (yield : 35%) of the title compound (j2). 

10 

l H-NMR (300 MHz, CD 3 OD) 5 6.15(t, J= 4.3 Hz, 1H), 3 ,41ft /= 7.2Hz 5 2H), 
2.97(s, 3H), 2.5 l(t, J= 7.5Hz, 2H) 5 2.35(m, 2H), 2.22ft J= 7.5Hz, 2H) 

Example 103. Preparation of N-hydroxy-3-(l-(naphthalene-2-yl-methyl)-2-oxo- 
15 1 ,2,5,6-tetrahydr o-pyridin-3-yl)-propion amide 

70 mg of 3-[l-(Naphthyl-2-yl)m^ 
propionic acid methyl ester was dissolved in methanol solution (0.22 mmol) and then 
0.64 ml of 1.7M NH 2 OK suspension in methanol (1.08 mmol) was added thereto at 0°C 
and the resulting mixture was stirred for 5 hrs at room temperature. The resulting 
20 mixture was neutralized with 0.02 ml of acetic acid and concentrated in vacuo. The 
resulting solid was filtered with 10% methanol/chloroform solvent mixture and 
concentrated in vacuo. The resulting compound was purified by column 
chromatography on Silica gel with methanol/chloroform (1:9) solvent mixture as an 
eluant to give 61 mg (yield : 95%) of the title compound {See Table 21). 

25 

Example 104. Preparation of N-hydroxy-3-[2-oxo-l-(2-thiophen-2-yI-ethyl)-l,2,5 9 6- 
tetrahydro-pyridm-3-yl]-propionamide 

60 mg of 3-[2-oxo-l-(2-1taoph^ 
propionic acid methyl ester was dissolved in methanol to be 0.20 mM solution and then 

30 0.6 ml of 1 .7M NH 2 OK suspension solution in methanol (1 .02 mmol) was added thereto 
at 0°C and the resulting mixture was stirred for 5 hrs at room temperature. The 
resulting mixture was neutralized with 0.02 ml of acetic acid and concentrated in vacuo. 
The resulting solid was filtered with 10% methanol/chloroform solvent mixture and 
concentrated in vacuo. The resulting compound was purified by column 

35 chromatography on Silica gel with methanol/chloroform (1:9) solvent mixture as an 
eluant to give 44 mg (yield : 73%) of the title compound (See Table 21). 
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[Table 21] 



Example 




ISMR.spectmnj data 


103 


0 


8,07-7.99 (m, 1H)» 7,83-7,74 (m, 
2H), 7.S0-7v29 4H), 6,32 <fer % 
1H), 5.01 («, 2H), 3;44fe 2H) ; 3.15 
(q, X.& Hz, 2H). 2.71-2.^4 K2H), 
2.42 <s, 2H), 2,09 (s, 2H) 


104 


0 


7.11 (d, 3=4.8- Hz* 1H), 6.89 (t, 

Hz, 1H), 6.82 (s, 1H), 6.3S 
£br t, 1H), 3.;64~3.59 (m, 2H), 3,22 

J=3i22 Hz, 2H)., 3,09^04 (m, 
2H)» 2,54-230- (m, 2H), 2.35 (s. 2H), 
2.i0(s, W 



Experimental Example 1. Effect of the compound of the present invention on NO 
5 production 

To test the inhibiting activity of the compounds prepared from above Examples 
1 to 6 on the production of nitric oxide (NO) caused by activated macrophage by 
lipopolysaccharide(LPS), the amount of accumulated NO 2 " in the cells was determined 
as an indicator of NO production in the medium. 

10 Each 200 jllI of RAW 264.7 cells (ATCC, USA), a mouse macrophage cell line 

was seeded onto each well of 96-well microtiter plate (Nunc, Sweden) to the 
concentration ranging from IxlO 6 cells/ml to 5xl0 6 cells/ml, and incubated in DMEM 
(Dulbeco's modified eagles medium) media containing 5% FBS (fetal bovine serum) at 
37°C in 5% C0 2 incubator. 

15 Various concentrations of the compounds of the present invention ranging from 

0.10.1 to 10 |liM and LPS (Sigma, USA) in the final concentration of 0.3 jag/ml to 
activate the cell were treated to activate the cell simultaneously. The treated cells were 
cultured at 37°C for 24 hours in 5% C0 2 incubator and the cultured cells were collected 
after the cultivation. 

20 And then, to the collected cell culture, an equal volume of Griess reagent (1% 
sulfanilamide, 0.1% naphthylethylenediamine dihydrochloride, and 2% phosphoric 
acid) was added and the culture was incubated at room temperature for 10 mins. The 
amount of nitrite production was determined by measuring the absorbance at 540 nm 
versus a NaN0 2 standard curve. The result was shown in Table 22 (AA: IC 5 o's < 1, 

25 A: ICso's < 5, B: IC 5 o's < 10, C : ICso's > 10). 
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As shown in Table 3 , it is confirmed that compounds of the present invention 
showed effective NO inhibition activity. 



[Table 22] 
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Experimental Example 2. Effect of the compound of the present invention on TNF- 
alpha 

To test the inhibiting activity of the compounds prepared from above Examples 
10 on the production of TNF-alpha, the concentration of TNF-alpha in the cell supernatant 
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was measured. 

Each 200 [il of RAW 264.7 cells (ATCC, USA), a mouse macrophage cell line 
was seeded onto each well of 96-well microliter plate (Nunc, Sweden) to the 
concentration ranging from lxlO 6 cells/ml to 5x1 0 6 cells/ml, and incubated in DMEM 
5 (Dulbeco's modified eagles medium) media containing 5% FBS (fetal bovine serum) at 
37°C in 5% C0 2 incubator. 

Various concentrations of the compounds of the present invention ranging from 
0.10.1 to 10 |liM and LPS (Sigma, USA) in the final concentration of 0.3 |ag/ml were 
treated to activated cell simultaneously. The treated cells were cultured at 37°C for 24 
10 hours in 5% C0 2 incubator and the cultured cells were collected after the cultivation 

And then the concentration of TNF-alpha secreted from the culture supernatant 
of RAW 264.7 cells was determined by ELISA according to the manufacture's 
instruction (R&D Systems, Minneapolis, MN). 

The result was shown in Table 23 (AA: IC 5 o's < 1 5 A: IC 50 's < 5, B: IC 5 o's < 10, 
15 C : IC 50 's > 10). 

As shown in Table 23, it was confirmed that compounds of the present invention 
showed effective TNF-alpha inhibition activity. 
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Experimental Example 3. Toxicity test 

5 

Methods 

The acute toxicity tests on ICR mice (mean body weight 25±5g) and Sprague- 
Dawley rats (235±10g, Jung-Ang Lab Animal Inc.) were performed using the 
compounds of example 80. Four group consisting of 10 mice or rats was administrated 
10 orally with 4mg/kg, 40mg/kg 3 400mg/kg and 4 5 000mg/kg of test sample or solvents (0.2 
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mi, i.p.) respectively and observed for 2 weeks. 



Results 

5 There were no treatment-related effects on mortality, clinical signs, body weight 

changes and gross findings in any group or either gender. These results suggested that 
the extract prepared in the present invention were potent and safe. 

Hereinafter, the formulating methods and kinds of excipients will be described, 
10 but the present invention is not limited to them. The representative preparation examples 
were described as follows. 



Preparation of powder 

the compounds of example 80 SOmg 
15 Lactose lOOmg 
Talc 10mg 

Powder preparation was prepared by mixing above components and filling sealed 
package. 

20 Preparation of tablet 

the compounds of example 80 50mg 
Cornstarch lOOmg 
Lactose lOOmg 
Magnesium Stearate 2mg 

25 Tablet preparation was prepared by mixing above components and entabletting. 



Preparation of capsule 

the compounds of example 80 50mg 

Cornstarch lOOmg 

30 Lactose lOOmg 

Magnesium Stearate 2mg 

Tablet preparation was prepared by mixing above components and filling gelatin 
capsule by conventional gelatin preparation method. 



35 



Preparation of injection 

the compounds of example 80 

Distilled water for injection 



50mg 

optimum amount 
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PH controller optimum amount 

Injection preparation was prepared by dissolving active component, controlling pH 
to about 7.5 and then filling all the components in 2 ml ample and sterilizing by 
conventional injection preparation method. 

5 

Preparation of liquid 

the compounds of example 80 0. l~80g 

Sugar 5-1 Og 

Citric acid 0.05-0.3% 

10 Caramel 0.005-0.02% 
Vitamin C 0.1-1% 
Distilled water 79-94% 
C0 2 gas 0.5-0.82% 

Liquid preparation was prepared by dissolving active component, filling all the 

1 5 components and sterilizing by conventional liquid preparation method. 

The invention being thus described, it will be obvious that the same may be 
varied in many ways. Such variations are not to be regarded as a departure from the 
spirit and scope of the present invention, and all such modifications as would be 
20 obvious t o o ne s killed i n t he art are i ntended t o b e i ncluded w ithin t he scope o f t he 
following claims. 

INDUSTRIAL APPLICABILITY 

As described in the present invention, the 2-oxo-cyclic compound of the present 

25 invention have potent anti-inflammatory activity, therefore, it can be used as the 
therapeutics for treating and preventing the inflammatory disease comprising the pain or 
inflammation caused by rheumatic disease, for example, rheumatoid arthritis, 
spondyloarthopathies, gout, osteoarthritis, systemic lupus erythematosus and juvenile 
arthritis, and inflammatory syndrome for example, from myositis, gingivitis, synovitis, 

30 ankylosing spondylitis, burstitis, bums and scar, inflammatory Crohn's disease, Types I 
diabetes. 
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What is claimed is; 



1. A novel compound represented by the following general formula (I), the 
pharmaceutical^ acceptable salt or the isomer thereof: 




(CH 2 )p 



a) 



wherein 

X is a hydroxyl group, -NHOH, -NHOCH 2 Ph, 

-(ch 2 )f— \ — 



H 

— N x 



•Dor ™^U> 



m (A2), 



10 A is an hydrogen, Al group or 

Al is a lower alkyl, lower alkenyl, lower alkynyl, lower allyl group having 
CI to C5 carbon atoms, a heterocyclic group or aromatic aryl group selected from 
thiopenyl group, naphtyl group, pyrrolyl group, furyl group and biphenyl group, 
wherein the Y in A2 substituted is a lower alkyl group, lower alkoxy group, nitro, 
15 halogen, amine, acetamide, carbonamide or sulfonamide group, M is a lower alkyl 
group or phenyl group substituted with R', of which R 5 is a hydrogen, lower alkyl or 
lower alkoxy group, m and r is independently an integer of 1 to 5 respectively; 



20 



p is an integer of 0, 1 or 2; 
n is an integer of 1 to 5; 

dotted line (—) means single bond or double bond. 



2. A novel compound represented by the following general formula (II), the 
pharmaceutical^ acceptable salt or the isomer thereof: 

25 
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n 




■Y- 



M 



m 



(n) 



wherein 



5 



X is a hydroxyl group, -NHOH, -NHOCH 2 Ph : 




Y is a lower alkyl group, lower alkoxy group, nitro, halogen, amine, acetamide, 
carbonamide or sulfonamide group; 

M is a lower alkyl group or phenyl group substituted with R\ of which R' is a 
hydrogen, lower alkyl or lower alkoxy group; 



15 selected from the group consisting of; 

3_[l-(2 5 4-Dimethoxybenzyl)-2-oxo-2 5 5-(Uhydro-lH-pyrrol-3-"yl]--N- 
hydroxypropionamide, 

3-(l -benzyl-2-oxo-2,5-dihydro- lH-pyrrol-3-yl)-N-hydroxy-propionamide ? 
N-hydroxy-3 -(2-oxo- 1 -phenethyl-2,5-dihydro- 1 H-pyrrol-3 -yl) -propionamide, 
20 N-hydroxy-3-[2-oxo-l<3-phenyl-propyl)-2,5-dihydro-lH-pyrrol-3- 
propionamide, 

N-hyckoxy-3-[2-oxo-l-(4-p^^ 
propionamide, 

N-hy(toxy-3-[l-(2-methyl-benzyl)-2-oxo-2,5-dihydro-lH-py^^ 

25 propionamide, 

N-hydroxy-3-[l<3-methyl-benzyl)-2-oxo-2 5 5-dihydro-lH-pyn*ol-3 

propionamide, 

N-hydroxy-3-[l-(4-methyl-benzyl)-2-oxo-2,5-dihydro-lH-pyrrol-3-yl]- 



10 



m and r is independently an integer of 1 to 5 respectively; 
n is an integer of 1 to 5; 

dotted line (=) means single bond or double bond. 



3. 



The compound according to claim 2, wherein said compound is one 
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propionamide, 

N-hydroxy-3-[l 
propionamide, 

N-hydroxy-3-[l-(3-methoxy-be^ 
propionamide, 

N-hydroxy-3-[ 1 -(4-methoxy-benzyl)-2-oxo-2 5 5-dihydro- lH-pyrrol-3-yl]- 
propionamide, 

3-[l-(4-bromo-benzyl)-2»oxo-2 ? 5-dihydro-lH-pyrrol-3-yl]- N-hydroxy- 
propionamide, 

3 - [ 1 -(4-chloro-benzyl)-2-oxo-2 5 5 -dihydro- 1 H-pyrrol-3 -yl] - N-hydroxy- 
propionamide, 

3-[ 1 -(4-benzyloxy-benzyl)-2-oxo-2,5-dihydro- 1 H-pyrrol-3 -yl]- N-hydroxy- 
propionamide, 

N-hydroxy-3-[l-(4-nitro-benzyl)-2-oxo-2,5-dihydro-lH-pyrrol-3-yl]- 
propionamide, 

3-[l-(2 ? 4-dimethoxy-benzyl)-2-oxo-2 ? 5-dihydro-lH-pyrrol-3-yl]-propionic acid, 
3-(l-benzyl-2-oxo-2 ? 5-dihydro-lH-pyrrol-3-yl)-propionic acid, 
N-{4-[3-(2-hydroxycarbamoyl-ethyl)-2-oxo-2 ? 5-dihydro-pyrrole-l-yl-methyl]- 

phenyl} -benz amide, 

N-hydroxy-3-{2-oxo-l-[4-(toluene-4-sulfonylamino)-benzyl]-2 ? 5-dihydro^ 

pyrrol-3-yl} -propionamide, 

2-(l -benzyl-2-oxo-2,5-dihydro- lH-pyrrol-3-yl)-N-hydroxy-acetamide ? 
2-[l-(2,4-diinethoxy-benzyl)-2-oxo-2,5-dfo^ 

acetamide, 

N-hydroxy-2-(2-oxo- 1 -phenethyl-2,5-dihydro- 1 H-pyrrol-3 -yl)- acetamide, 
N-hydroxy-2-[2-oxo-l-(4-phenyl-butyl)-2 ? 5-dihydro-lH-pyrrol-3-yl]- acetamide, 
2- [ 1 -(4-benzyloxy-benzyl)-2-oxo-2,5-dihydro- lH-pyrrol-3 -yl] -N-hydroxy- 
acetamide, 

2-( 1 -benzyl-2-oxo-pyrrolidin-3 -yl)-N-hydroxy-acetamide ? 

2- [l-(2 5 4-dimethoxy-benzyl)-2-oxo-pyn:olidin-3-yl]-N-hydroxy-acetamide 3 
N-hydroxy-2-(2-oxo- 1 -phenetfayl-pyrrolidin-3-yl)- acetamide, 

3- {l-[2-(2-fluoro-phenyl)-ethyl]-2-oxo-2 ? 5-dihydro-lH-pyrrol-3-yl}-N- 
hydroxy-propionamide, 

3-{l-[2-(3-fluoro-phe^ 
hydroxy-propionamide, 

3-{l-[2-(4-fluoro-phenyl^ 
hydroxy-propionamide, 
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N-hydroxy-3- { 1 -[2-(2-nitro-ph^ 
propionamide, 

N-hydroxy-3- {l-[2-(3-nitro-phenyl>^ 
propionamide, 

5 N-hydroxy-3- { 1 -[2-(4-nitro-phenyl)"ethyl]-2-oxo-2 ? 5-dihydro-lH~pyrrol-3-yl} - 

propionamide, 

3-{l-[2-(2-bromo-phenyl)-ethyl]-2-oxo-2,5-dihydro-lH-pyrrol-3-yl}-N- 

hydroxy-propionamide, 

3_{l_[2-(4-bromo-phenyl)-ethyl]-2-oxo-2 ? 5-dihycko-lH-pyrrol-3-yl}-N^ 

1 0 hydroxy-propionamide, 

N-hydroxy-3-{l-[2-(2-methoxy-phenyl)-ethyl]-2-oxo-2 ; ,5-dihydro-lH-pyrrol-3- 

yl} -propionamide, 

N-hydroxy-3-{l-[2-(3-methoxy-phenyl)-ethyl]-2-oxo-2,5-dihydro-lH-pyrrol-3- 
yl} -propionamide, 

1 5 N-hydroxy-3- { 1 -[2-(4-methoxy-phenyl)-ethyl]-2-oxo-2,5-dihydro- lH-pyrrol-3- 

yl} -propionamide, 

N-hydroxy-3-[2-oxo-l-(2-j9-to^ 
propionamide, 

N-hydroxy-3-{l-[3-(4-methoxy-phenyl)-propyl]-2-oxo-2,5-dihydro-lH-pyrrol- 

20 3-yl} -propionamide, 

N-hydroxy-3-[2-oxo-l-(3-o-tolyl-propyl)-2,5-dihydro-lH-pyrrol-3-yl]- 

propionamide, 

N-hydroxy-3-[2-oxo-l-(3-m-tolyl-propyl)-2,5-dihydro-lH-pyrrol-3-yl]- 
propionamide, 

25 N-hydroxy-3-{l-[3-(4-isopropyl-phenyl)-propyl]-2-oxo-2,5-dihydro-lH-pyrrol- 

3 -yl] -propionamide, 

3-{l-[3-(4-bromo-phenyl)-propyl]-2-oxo-2,5-dihydro-lH-pyrrol-3-yl]-N- 

hydroxy-propionamide, 

3-{l-[3-(4-chloro-phenyl)-propyl]-2-oxo-2,5-dihydro-lH-pyrrol-3-yl]-N- 

30 hydroxy-propionamide, 

N-hydroxy-3- { 1 -[3-(4-methoxy-phenyl)-propyl]-2-oxo-2,5-dihydro- lH-pyrrol- 

3 -yl] -propionamide, 

N-hydroxy-3-{l-[3-(2-methoxy-phenyl)-propyl]-2-oxo-2,5-dihydro-lH-pyrrol- 

3 -yl] -propionamide, 

35 N-hydroxy-3-{l-[3-(3-methoxy-phenyl)-propyl]-2-oxo-2,5-dihydro-lH-pyrrol- 
3-yl} -propionamide. 
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4. A novel compound represented by the following general formula (IE), the 
pharmaceutical!}^ acceptable salt or the isomer thereof: 



an) 



wherein 



H 
— N 



H 



X is a hydroxyl group, -NHOH, -NHOCH 2 Ph, or ^-^ ; 

R is a lower alkyl, lower alkenyl, lower alkynyl, lower allyl group having CI to 
C5 carbon atoms, a heterocyclic group or aromatic aryl group; 
10 n is an integer of 1 to 5; 

dotted line (=) means single bond or double bond. 



5. The compound according to claim 4, wherein said R is the group selected from 
thiopenyl group, naphtyl group, pyrrolyl group, furyl group and biphenyl group. 



15 



6. The compound according to claim 5, wherein said compound is one selected 
from the group consisting of; 

N-hydroxy-3 -( 1 -naphthalene-2-^^ 
propionamide, 
20 N-hydroxy-3-(l-methyl-2-oxo-2^ 

3-(l-allyl-2-oxo-2,5-dihydro-lH-pyrrol-3-yl)-N-hydroxy-propionamide, 
N-hydroxy-3 - [ 1 -(2-naphthalene- 1 ^ 
propionamide, 

N-hydroxy-3-[l-(2-naphthale^ 
25 propionamide, 

N-hydroxy-3 - [2-oxo- 1 -(2-thiophen-2-yl-ethyl)-2,5 -dihydro- 1 H-pyrrol-3 -yl] - 
propionamide, 

3-[l-(3_biphenyl-4-yl-propyl)-2-^ 
propionamide, 
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N-hydroxy-3- [ 1 -(3 -naphthalene-2-yl-propyl)-2-oxo-2,5 -dihydro- 1 H-pyrrol-3- 
yl] -propionamide. 

7. A novel compound represented by the following general formula (IV), the 
5 pharmaceutical^ acceptable salt or the isomer thereof: 



10 




wherein 



H 
— N 



H 

— N 



X is a hydroxyl group, -NHOH, -NHOCH 2 Ph, or H2N ~~V^ 9 

Y is a lower alkyl group, lower alkoxy group, nitro, halogen, amine, acetamide, 
carbonamide or sulfonamide group; 
15 M is a lower alkyl group or phenyl group substituted with R', of which R' is a 

hydrogen, lower alkyl or lower alkoxy group; 

m and r is independently an integer of 1 to 5 respectively; 

n is an integer of 1 to 5; 

dotted line (=) means single bond or double bond. 

20 



8. The compound according to claim 7, wherein said compound is one selected 
from the group consisting of; 

3 -[ 1 -(2,4-Dimethoxybenzyl)-2-oxo- 1 ,2,5,6-tetragydropyridine-3 -yl]N- 
2 5 hydroxypropionamide, 

N-hydroxy-3-( 1 -benzyl-2-oxo- 1 ,2,5,6-tetrahydro-pyridin-3-yl)-propionic acid, 
N-hydroxy-3-[ 1 -(4-nitro-benzyl)-2-oxo- 1 ,2,5 ,6-tetrahydro-pyridin-3-yl)- 
propionamide, 
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3-(l»benzyl-2-oxo-l 3 2 ? 5 ? 6-tetxahydro-p5^din-3-yl)-N-hydroxy propionamide, 
N-hydroxy-3-[2-oxo- 1 -(4-phenyl-butyl)- 1 ,2,5 ,6-tetrahydro-pyridin-3-yl]- 
propionamide, 

N-hydroxy-3 -(2-oxo- 1 -phenethyl- 1 ,2, 5, 6-tetrahydro-pyridin-3 -yl)-propionamid 
3-[l-(2,4-dimethoxybenzyl)-2-oxo-^ 

acid, 

3-(l-benzyl-2~oxo-l ? 2,5,64etrahydro-pyridin-3-yl)-propionic acid, 
3-[ 1 -(4-nitro-benzyl)-2-oxo-l 3 2,5,6-tetrahydro-pyridin-3-yl)-propionic acid, 
3 - [2-oxo- 1 -(3 -phenyl-propyl)- 1 ,2, 5 , 6 -tetrahydro-pyridin-3 -yl)-propionic acid, 
3-[2-oxo-l-(4-phenyl-butyl)-l,2,5,6-tetrahydro-pyridin-3-yl)-propionic acid, 
3 -(2-oxo- 1 -phenethyl- 1 ,2,5,6-tetrahydro-pyridin-3-yl)-propionic acid, 
3-(l -benzyl-2-oxo- 1 ,2 s 5,6-tetxahydro-pyridin-3-yl)-N-pyridin-2-yl- 
propionamide, 

N-(2-amino-phenyl)-3-(l -benzyl-2-oxo-l ,2,5,6-tetrahydro-pyridin-3-yl)- 
propionamide, 

N-(2-amino-phenyl)-3 - [ 1 -(2-methyl-benzyl)-2-oxo- 1 ,2,5, 6-tetrahydro-pyridin-3 
yl)-propionamide, 

N-(2-amino-phenyl)-3-[l-(2-methyl-benzyl)-2-oxo-l,2 5 5,6-tetrahydro-pyridi^^ 
yl)-propionamide, 

N-benzyloxy-3 -(2-oxo- 1 -phenethyl-1 ,2,5 ,6-tetrahydro-pyridin-3-yl)- 
propionamide, 

3-[ 1 -(4-acetylamino-benzyl)-2-oxo- 1 ,2,5,6-tetrahydro-pyridin-3 -yl)-N-hydroxy- 
propionamide, 

N-4- [5-(2-hydroxycarbamoyl-ethyl)-6-oxo-3 ,6-dihydro-2-pyridin- 1 -yl-methyl] - 
phenyl-benzamide, 

N-hydroxy-3-[l-(4-dimethylsulfc^ 
pyridin-3 -yl]-propionamide, 

N-hydroxy-3-2-oxo-l-[4-(toluene-4-sulfonylamino)-benzyl-l,2,5,6-tetrahydro- 
pyridin-3 -yl] -propionamide, 

3-[ 1 -(4-acetylamino-benzyl)-2-oxo- 1 ,2,5,6-tetrahydro-pyridin-3-yl] -propionic 

acid, 

3-[l-(4-benzoylamino-benzyl)-2-o^ 

acid, 

3-2-oxo-l-[4-(toluene-4-sulfonylamino)-benzyl]-2-oxo-l ? 2,5,6-tetrahydro- 
pyridin-3-yl] -propionic acid, 

N-hydroxy-3-(2-oxo-l-phenethyl-piperidine-3-yl)-propionamide, 
2-[l-(2,4-dimethoxy-benzyl)-2-oxo-l,2,5,6-tetrahydro-pyridin-3-yl]-N-hydrox 
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acetamide, 

2-( 1 -benzyl-2-oxo-l ,2,5 ,6-tetrahydro-pyridin-3 -yl)-N-hydroxy-acetamide, 
N-hydroxy-2-[ 1 -(4-nitro-benzyl)-2-oxo- 1 ,2,5,6-tetrahydro-pyridin-3-yl)-N- 

hydroxy-acetamide, 

N-hydroxy-2-[2-oxo-l-(3-phenyl-propy^^ 

hydroxy- ac et amide, 

N-hydroxy-2-[2-oxo-l -(4-phenyl-butyl> 1 ,2,5 ,6-tetrahydro-pyridin-3-yl] -N- 

hydroxy-acetamide, 

[l-(2,4~dimethoxy-benzyl)-2-oxo-l,2,5,6-tetrahydro-pyridin-3-yl]-acetic acid, 
(1 -benzyl-2-oxo- 1 ,2,5 ,6-tetrahydro-pyridin-3-yl)-acetic acid, 
(2-oxo- 1-phenethyl- 1 ,2,5,6-tetrahydro-pyridin-3-yl)-acetic acid, 
[2-oxo-l -(3 -phenyl-propyl)^ acid, 
[2-oxo- 1 -(4-phenyl-butyl)- 1 ,2,5,6-tetrahydro-pyridin-3-yl)-acetic acid, 
2-[l-(2,4-dimethoxy-benzyl)-2-oxo-piperidine-3-yl]-N-hydroxy-acetamide, 
(2-oxo-l-phenethyl-piperidine-3-yl)-acetic acid, 
[2-oxo-l-(3-phenyl-propyl)-piperidine-3-yl]-acetic acid, 
4-[l-(4-meflioxy-benzyl)-2-oxo-l,2 5 5,6-tetrahydro-py^ 

butylamide, 

4-( 1 -phenethyl-2-oxo-l ,2, 5 ,6-tetrahydro-pyridin-3 -yl)-N-hydroxy-butylamide, 
N-hydroxy-4-[2-oxo-l-(3-phenyl-propyl)-l ? 2 ? 5,6-tetrahydro-pyridin-3-yl]- 
butylamide, 

N-hydroxy-4-[2-oxo-l-(3-phenyl-butyl)-l,2,5,6-tetrahydro-pyridin-3-yl]- 
butylamide. 

9. A novel compound represented by the following general formula (V), the 
pharmaceutical^ acceptable salt or the isomer thereof: 




R 



(V) 



wherein 
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X is a hydroxyl group, -NHOH, -NHOCH 2 Ph, ^ or ; 

R is a lower alkyl, lower alkenyl, lower alkynyl, lower allyl group having CI to 
C5 carbon atoms, a heterocyclic group or aromatic aryl group selected from thiopenyl 
group, naphtyl group, pyrrolyl group, furyl group and biphenyl group; 



dotted line (=) means single bond or double bond. 

10. The compound according to claim 9, wherein said compound is one selected 
from the group consisting of; 



1 5 yl)-propionamide, 

N-hydroxy-3^2-oxo- l<24hiophen^ 
propionamide. 

11. A pharmaceutical composition comprising an efficient amount of the compound 
20 represented by general formula (T) to (V) or the pharmaceutical^ acceptable salt 

thereof as an active ingredient in amount effective to treat or prevent inflammatory 
diseases together with pharmaceutically acceptable carriers or diluents. 

12. The pharmaceutical composition according to claim 11, wherein said 
25 inflammatory disease comprises the pain or inflammation caused by rheumatic disease 

and inflammatory syndrome. 

13. The pharmaceutical composition according to claim 12, wherein said 
inflammatory disease comprises rheumatic disease selected from rheumatoid arthritis, 

30 spondyloarthopathies, gout, osteoarthritis, systemic lupus erythematosus and juvenile 
arthritis. 



n is an integer of 1 to 5; 



10 



3-(2-oxo- 1 ,2,5,6-tetrahydro-pyridin-3-yl)-propionic acid, 

N-Benzyloxy-3-(2-oxo-l,2,5,64etrahydro-pyridin-3-yl)-propionamide, 

3-(l-Allyl-2-oxo-l,2,5,6-tetrah^ 

N-hydroxy-3-(l-methyl-2-oxo-l,^ 

N-hydroxy-3-(Hnaphthalene-2-yl^ 



14. The pharmaceutical composition according to claim 12, wherein said 
inflammatory disease comprises the inflammatory disease selected from myositis, 
35 gingivitis, synovitis, ankylosing spondylitis, burstitis, burns and scar, inflammatory 
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Crohn's disease, Types I diabetes. 

15. A method for preventing or treating the inflammatory disease comprising the 
pain or inflammation caused by rheumatic disease and inflammatory syndrome which 
5 comprises administering compound selected from the group consisting of compounds of 
formula ( I ) to (V) or pharmaceutical acceptable salts thereof in need of such 
prevention or treatment a therapeutically effective amount of the salt or a 
pharmaceutically acceptable hydrate thereof as an anti-inflammatory agent. 
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